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ANALOG DEVICES’ POWER MANAGEMENT PRODUCTS FAXCODE LIST 


Model Fax- 


Number Description code 
AD580 +2.5 V, 3-Terminal Series Regulator, Vos = 10 > 75 mV, TCVos = 10 > 85 ppm, Bandgap 1176 
AD584 Multitap, +2.5,+5, +7.5, +10 V, Bandgap 1180 
AD586 +5 V, Vos = 2 > 25 mV, TCVos = 2 > 25 ppm, Buried Zener 1182 
AD587 +10 V, Vos = 5 > 10 mV, TCVos = 5 > 20 ppm, Buried Zener 1183 
AD588 Pin Programmable, +10, +5, +5, —-5, -10 V, Buried Zener 1184 
AD589 +1.2 V, Vos = 15 mV, TCVos = 10 > 100 ppm, Ig = 50 WA, Bandgap 1185 
AD590 Temperature Sensor, Current Output I = 1 uwA/Degree Kelvin 1186 
AD592 Temperature Sensor, Current Output I = 1 wA/Degree Kelvin 1187 
AD594/AD595 Amplifier, J/K Type Thermocouples 1188 
AD596/AD597 Amplifier, J/K Type Thermocouples, Setpoint Controller 1190 
AD680 +2.5 V, IQ = 250 WA, Vos = 50 > 100 mV, TCVos = 25 > 50 ppm 1231 
AD688 +10 V, Vos = 2 > 5 mV, TCVos = 3 > 6 ppm, en= 6 UV p-p, Buried Zener 1234 
AD780 +2.5 V or +3.0 V Pin Strappable, Vos = 1 > 5 mV, TCVos = 7 to 20 ppm, Low Noise 1355 
AD1580 +1.2 V, Eos = 10 mV, TCVos = 50 > 100 ppm/°C - 1963 
AD1582 +2.5 V, 1/0.1% Accuracy 50/100 ppm, 3-Terminal, Ig = 50 uA, Bandgap, Source/Sink 5 mA 2125 
AD1583 +3.0 V, 1/0.1% Accuracy 50/100 ppm, 3-Terminal, Ig = 50 WA, Bandgap, Source/Sink 5 mA 2125 
AD1584 +4.096 V, 1/0.1/% Accuracy 50/100 ppm, 3-Terminal, Ig = 50 WA, Bandgap, Source/Sink 5 mA 2125 
AD1585 +5.0 V, 1/0.1/% Accuracy 50/100 ppm, 3-Terminal, Ig = 50 uA, Bandgap, Source/Sink 5 mA 2125 
AD7416 10-Bit, +3 V or +5 V @ 1.5 mA, 0.1 MSPS, I’C Serial I/O, Auto Power-Down, INT Vpzr = 2.5 V, 

LM75 Pinout 2209 
AD7816 10 Bit, +3 V or +5 V @ 1.5 mA, 0.1 MSPS, SPI Serial I/O, Auto Power-Down, INT Vprgp = 2.5 V, 

Over Temp Regr, 8 Pins 2091 
AD22100 Temp Sensor with Signal Conditioning, Output Is Ratiometric to Vcc, —50 to 150°C, 22.5 mV/°C 1091 
AD22103 Temp Sensor with Signal Conditioning, Output Is Ratiometric to Vcc, 0 to 100°C, 28 mV/°C 1861 
AD22105 Temp Range —40 to +125°C, Resistor Prgm., Vs = +2.7 to +7 V, Ig = 75 WA, Output = Open Collector 

@1mA 1974 
ADDC02803 18 to 28 V Input, +3 V Output at 20 Amps, Integral EMI Filters 1947 
ADDC02805 18 to 28 V Input, +5 V Output at 20 Amps, Integral EMI Filters 1947 
ADDC02808 18 to 28 V Input, Pulsed +8 V Output at 25 Amps, Integral EMI Filters 2071 
ADDC02812 18 to 28 V Input, +12 V Output at 8.33 Amps, Integral EMI Filters 2012 
ADDC02815 18 to 28 V Input, +15 V Output at 8.33 Amps, Integral EMI Filters 2012 
ADDC02828 18 to 28 V Input, +28 V or —28 V Output at 3.6 Amps, Integral EMI Filters 2101 
ADDC27005 160 to 400 V Input, +270 V Nominal Input, +5 V Output at 20 Amps, Integral EMI Filters 2099 
ADDC27008 160 to 400 V Input, +270 V Nominal Input, +8 V Output at 6.66 Amps, Integral EMI Filters 2100 
ADM1232 Vcc Monitor, Watchdog Timer 140 > 1200 msec, Manual Reset,/RST & RST Outputs, 

DS1232 & DS1232LP 2nd Source 2182 
ADM660 Inverter or Voltage Doubler, Viy = +2.5 V > +7 V, Vour = +5 to +14 V, or Voy = +1.2 > +7 V, 

Vout =-12>-7V 1934 
ADM663 Dual Mode, Vyy = +2 to +16.5 V, Vour = +5 V or Adjustable +1.3 to +16 V, Ig = 12 WA, Iour = 40 mA 1558 
ADM663A Tri-Mode, Vix = +2 to +16.5 V, Vour = +3.3 V, +5 V, or Adj. +1.3 to +16 V, Ig = 9 WA, Ioyr = 100 mA 1559 
ADM666 Dual Mode, Vij = +2 to +16.5 V, Vour = +5 V or Adjustable +1.3 to +16 V, Ig = 12 HA, Iour = 40 mA, 

w/Low Batt 1558 
ADM666A Tri-Mode, Vin = +2 to +16.5 VV; Vout = +3.3 Vs +5 ¥, or Adj. 1.5 16 F16 V, Ig =9 WA, lout = 100 mA, 

w/Low Batt 1559 
ADM690 Vcc & Vpatr Monitor +4.65 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 

#1,25 > 1.35 V; lout =100mA 1562 
ADM690A Vcc & Vgatr Monitor +4.65 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 

tL22 135 V; lout = 250 mA 2077 
ADM691 Vcc & Vgatr Monitor +4.65 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 

+1.25 > 1.35 V, Ionut = 100 mA 1562 
ADM691A Vcc & Vgatr Monitor +4.65 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 

+1.2 > 1.3 V, Ionut = 250 mA 2078 
ADM692 Vcc & Vgatr Monitor +4.4 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 

+1.25 > 1.35 V, Ionut = 100 mA 1562 


Model 
Number 


ADM692A 


ADM693 


ADM693A 


ADM694 
ADM695 


ADM696 


ADM697 
ADM698 
ADM699 
ADM705 
ADM706 
ADM706P 
ADM706R 
ADM706S 
ADM706T 
ADM707 
ADM708 
ADM708R 
ADM708S 
ADM708T 
ADM709 


ADM8:00 
ADM802L 
ADM802M 
ADM805L 
ADM805M 
ADM809 
ADM810 
ADM811 
ADM812 


ADM8660 
ADM8690 


ADM8691 


ADM8692 


ADM8693 


ADM8694 


ADM8696 


Description 


Vcc & Vgarr Monitor +4.4 V, w/Watchdog Timer, On-Chip Battery Switch, Power-Fail Input 
+1.2 > 1.3 V, Reset = 200 msec Improved ADM690 

Vcc & Vgatrr Monitor +4.4 V, w/Watchdog Timer & On-Chip Battery Switch, Power-Fail Input 
+1.25 > 1.35 V, Ionut = 100 mA 

Vcc & Vgarr Monitor +4.4 V, w/Watchdog Timer, On-Chip Battery Switch, Power-Fail Input 
+1.2 > 1.3 V Reset = 200 msec, Vcc = 4.5 >5.5 V 


Vcc & Vgarr Monitor w/Watchdog Timer & On-Chip Battery Switch, Reset = 100 msec, Vec = 5 Vt 5% 


Vcc & Vgatrr Monitor w/Watchdog Timer, RAM Write Protect & On-Chip Battery Switch, 

Reset = 280 msec, Veg =5 Vt 5% 

Vcc & Vgatrr Monitor w/Watchdog Timer, RAM Write Protect & on chip Battery Switch, 

Reset = 70 msec, Vcc = 3 V to +5.5 V 

Vcc & Vgatrr Monitor w/Watchdog Timer, RAM Write Protect, Reset = 70 msec, Vcc = 3 V to +5.5 V 
+5 V Monitor, Generates Reset on Power-Up/Down, Output Low to Vpp = +1 V 

+5 V Monitor, Generates Reset on Power-Up/Down, Output Low to Vpp = +1 V 

uProcessor Reset Generator, Reset Vy = 4.65 V, Watchdog Timer In/Out 

uProcessor Reset Generator, Reset Vy = 4.40 V, Watchdog Timer In/Out 

uProcessor Reset Generator, Reset Vy = 2.63 V, Watchdog Timer In/Out, Reset Negative True 
uProcessor Reset Generator, Reset Vy = 2.63 V, Watchdog Timer In/Out, Reset Positive True 
uProcessor Reset Generator, Reset Vy = 2.93 V, Watchdog Timer In/Out, Reset Negative True 
uProcessor Reset Generator, Reset Vy = 3.08 V, Watchdog Timer In/Out, Reset Negative True 
uProcessor Reset Generator, Reset Vy = 4.65 V 

uProcessor Reset Generator, Reset Vy = 4.40 V 

uProcessor Reset Generator, Reset Vy = 2.63 V 

uProcessor Reset Generator, Reset Vy = 2.93 V 

uProcessor Reset Generator, Reset Vy = 3.08 V 

uProcessor Reset Generator, Reset L/M/R/S/T = 4.65/4.4/2.63/2.93/3.08 Vy, M = 4.4 V, 

Reset Delay = 20 sec 

Vcc & Vpatrr Monitor L = +4.65 V, M = +4.4 V, w/Watchdog Timer, Batt. Switch, Power-Fail In 
+1.225 > 1.275 V, Reset = 200 msec 

Vcc & Vgarr Monitor +4.65 V, w/Watchdog Timer, Batt. Switch, Power-Fail In +1.225 > 1.275 V, 
Reset = 200 msec, Improved ADM690 

Vcc & Vgatrr Monitor +4.4 V, w/Watchdog Timer, Batt. Switch, Power-Fail In +1.225 > 1.275 V, 
Reset = 200 msec, Improved ADM690 

Vcc & Vgatrr Monitor +4.65 V, w/Watchdog Timer, Batt. Switch, Power-Fail In +1.2 > 1.3 V, 

Reset = 200 msec, Improved ADM690 

Vcc & Vparr Monitor +4.4 V, w/Watchdog Timer, Batt. Switch, Power-Fail In +1.2 > 1.3 V, 

Reset = 200 msec, Improved ADM690 | 

uProcessor Reset Generator, Active Low, Ig = 17 WA, +3,+3.3,+5 V Versions, 140 msec, SOT-23 3-PIN 
Processor Reset Generator, Active High, Ig = 17 WA, +3,+3.3,+5 V Versions, 140 msec, SOT-23 3-PIN 
uProcessor Reset Generator w/Manual Reset, Active Low, Ig = 17 HA, +4.63, +4.38, +3.08, +2.93, 
+2.63 V, 140 msec 

uProcessor Reset Generator w/Manual Reset, Active High, Ig = 17 HA, +4.63, +4.38, +3.08, +2.93, 
+2.63 V, 140 msec 

Inverter +1.5 V > +7, to -1.2 > -7 V, Ionut = 100 mA 

Vcc & Vgatrr Monitor w/Watchdog Timer & On-Chip Batt. Switch, Reset = 50 msec, Veg = 5 V +5%, 
Improved ADM69x series 

Vcc & Vgarr Monitor w/Watchdog Timer, Ram Write Protect & On-Chip Batt. Switch, 

Reset = 70 msec, Improved ADM69x series 

Vec & Vpatrr Monitor w/Watchdog Timer & On-Chip Batt. Switch, Reset = 50 msec, Vec = 5 V+ 10%, 
Improved ADM69x series 

Vcc & Vgarr Monitor w/Watchdog Timer, Ram Write Protect & On-Chip Batt. Switch, Reset = 70 msec, 
Improved ADM69x series 

Vcc & Vgatrr Monitor w/Watchdog Timer & On-Chip Batt. Switch, Reset = 100 msec, Improved 
ADM69x series 

Vcc & Vgatr Monitor w/Watchdog Timer, RAM Write Protect & On-Chip Batt. Switch, 

Reset = 70 msec, Improved ADM69x series 


Fax- 
code 


2077 


1562 


2078 
1562 


1562 


1568 
1568 
1570 
1570 
1865 
1865 
1866 
1866 
1866 
1866 
1865 
1865 
1366 
1866 
1866 


1893 
2078 
2077 
2077 
2077 
2077 
2159 
2159 


2180 


2180 
1934 


2144 


2144 


2144 


2144 


2144 


2145 


Model 
Number 


ADM8697 
ADM8698 
ADM8699 
ADM9240 
ADM9261 
ADM9264 
ADM9268 
ADM9690 
ADP667 
ADP 1073 
ADP1108 


ADP1109 


ADP1109A 


ADP1110 
ADP1111 


ADP1147 
ADP1148 
ADP1173 
ADP3000 
ADP3050 


ADP3152 
ADP3153 


ADP3300 
ADP3301 


ADP3302 
ADP3303 
ADP3306 
ADP3307 
ADP3308 
ADP3309 
ADP3310 


ADP3367 


Description 


Vcc & Vgatrr Monitor w/Watchdog Timer, RAM Write Protect, Reset = 70 msec, Vcc = 3 V to +5.5 V, 
Improved ADM69x series 

+5 V Monitor, Generates Reset on Power-Up/Down, Output Low to Vpp = +1 V, Improved ADM69x 
Series 

+5 V Monitor, Generates Reset on Power-Up/Down, Output Low to Vpp = +1 V, Improved ADM69x 
Series 

6 Inputs, On-Chip Temp Sensor, 5 Digital Inputs for VID Bits, 2 Fan Speed Monitoring Inputs, 
LDCM Support, I2C 

Triple PC Voltage Monitor, With Manual Input, Ig = 10 WA, Voc = +2.5 > 3.6 V, Int Hysteresis, 
8-Pin uSOIC 

Quad PC Voltage Monitor, +2.8 V, +3.3 V, +5 V and +12 V 

Quad PC Voltage Monitor, +2.8 V, +3.3 V, +5 V and +12 V, w/I°C Interface 


Power Supply & PRGM Watchdog Timer 0.75/1.5/12.5/25 msec, Dual Low Reset Out Offset By 10 msec 


Dual Mode, Vij = +3.5 to +16.5 V, Vour = +5 V or Adjustable, +1.3 to +16 V, Ig = 20 WA, 

lout = 200 mA 

Step-Up or Step-Down, Vyy = +1.0 V, to 12.6 V, Vour = +3.3 V, +5 V +12 V or Adj., 40 mA @5 V 
from = 1.24 V 

Step-Up or Step-Down, Vyy = +2 V to +30 V, Vour = + 3.3 +5 +12 V or Adj., Ig = 110 HA, 150 mA 
@5 V From +3 V 

Step-Up, Vin = +2 V to +30 V, Vour = +3.3, +5, +12 V or Adj., Ig = 580 WA, 100 mA @ +5 V 
From +3 V 


Step-Up, Vin = +2 V to +9 V, Vour = +3.3, +5, +12 V or Adj., Ig = 580 WA, 100 mA @ +5 V From +3 V 


Step-Up or Step-Down, Vin = +1 > 30 V, Vour = +3.3 V +5 V, +12 V or Adj., Ig = 300 pA 

Step-Up or Step-Down, Vin = +2 V to +30 V, Vour = +3.3 V, +5 V, +12 V or Adj., Ig = 500 pA, 

100 mA @ 5 V from +3 V 

Step-Down, Vy = +3.5 V to 16 V, Vour = +3.3 V or +5 V, 250 kHz Constant Off Time, Eff = 95%, 
P Drive = 50 mA 

Step-Down, Vix = +3.5 V to +20 V, Vour = +3.3 V or +5 V, 250 kHz, P (Primary) & N (Secondary) 
Nonoverlap Drives 

Step-Up or Step-Down, Vyy = +2 V to +30 V, Vour = 3.3, +5, +12 V, and Adj., Ig = 110 A, 

80 mA @ 5 V from +3 V 

Step-Up or Step-Down, Vyy = +2 V to +30 V, Vour = + 3.3 V, +5 V, +12 V, and Adj., Ig = 110 A, 
120 mA @ 3.3 V from +5 V 

Step-Down, Vij = +3.6 V to +30 V, Vour = +3.3 V or +5 V or Adj. @ 2.5%, Igur = 1.2 A, 

Ig = 4 mA, 300 kHz 

Dual N Channel Synchronous Driver 250 kHz, 5-Bit Prgm., +1.3 to +3.5 V Output, for Pentium PRO 
Dual N Channel Synchronous Driver 250 kHz, 5-Bit Prgm., +1.3 to +3.5 V Output, for Pentium PRO 
or II 

Step-Down, AnyCAP, Vin = 2 > 16 V, Vout = +2.7, 3, 3.2, 3.3, 5 V, @ 1%, Ionut = 50 mA, 400 kHz 
Single Output, AnyCAP, Vy = 3 to 20 V, Vout +2.7, 3, 3.3, 5 V, 1%, Iout = 100 mA, 

Dropout = 120 mV 


Dual Output, AnyCAP, Vy = 3 to 20 V, Vour = Combinations of +2.7, 3, 3.3, 5 V @1%, Iour = 100 mA 


Single Output, AnyCAP, Vyy = 3.5 to 20 V, Vout = +2.7, 3, 3..2, 3.3, 5 V, 0.5%, Iour = 250 mA 
Single Output, AnyCAP, Vin =3.2>12V, Vout = 2.7 V, 3.0 V, 3.2 V, 3.3 V,5V @ 1.0%, 
lout = 300 mA 

Single Output, AnyCAP, Vyy = 3 > 12 V, Vout = 2.7 V; 3.0 V, 3.3 V @ 0.8%, Iour = 100 mA, 
Dropout = 160 mV 

Single Output, AnyCAP, Vin =2>16 V, Vout = TZ.7, 3, Dukes ay 5 V; 0.8%, lout = 50 mA, 
Pins with LP2980 

Single Output, AnyCAP, Vix = 3 > 12 V, Vout = 2.7 V, 3.0 V, 3.3 V @ 0.8%, Iout = 100 mA, 
@ 100 mA, Pins with LP2950 

Positive Controller, +5 V Input, Voyr = +2.8, 3.0, 3.3, 5.0 @ 5.6 Amps w/EXT Pass Transistor 
IRFR9024, w/Sdown 

Dual Mode, Vy = +3.5 to +16.5 V, Vour = +5 V or Adjustable, +1.3 to +16 V, Ig = 17 pA, 
lout = 200 mA, ESD = 6000 V 


Model 
Number 


ADP3603 


ADP3604 


ADP3605 


ADP3607 


ADP3801 
ADP3802 
ADP3810 
ADP3811 
ADP3820 
ADR290 
ADR291 
ADR292 
ADR293 
ADT14 
ADT45 


ADT50 


ADT70 


REFO1 

REFO2 

REF 191 
REF192 
REF193 
REF 194 
REF195 
REF 196 
REF198 
REF43 

TMP01 


TMP03 
TMP04 
TMP12 
TMP17 
"TL MP35 
TMP36 


TMP37 


Description 


Inverter, Viy = +4.5 V to +6 V, -3.0 V our @ 2%, 50 mA, Regulated Output, Ig = 10 mA, 

1 mA in Shutdown 

Inverter, Vin = +4.5 V to +6 V, —3.0 Vour @ 2%, 120 mA, Regulated Output, Ig = 10 mA, 

1 mA in Shutdown 

Inverter, Viy = +4.5 V to +6 V, —3.0 Vour @ 2%, 120 mA, Regulated Output, Ig = 10 mA, 

1 mA in Shutdown 

Voltage Converter, Vij = +4.5 V to +6 V, Step-Up without Inductor, 120 mA, 250 kHz, 
Regulated Output, Ig = 10 mA 

Switching, Li-Ion, MicCad, and NiMH; 200 kHz; Pin Programmable Chemistry and Cell Number 
Switching, Li-Ion, MicCad, and NiMH; 500 kHz; Pin Programmable Chemistry and Cell Number 
Switching, Trimmed Internal resistor Divider, Voyr = +4.2, +8.4, +6.0, +16.8, @ 1% Accuracy 
Switching, NiCad or NiMH, External Resistors Set the Voltage Limit, 2% Accuracy 

Linear Vyy = +3.5 to +16.5 V, Vour = +5 V or Adjustable, +1.3 to +16 V, Ig = 20 HA, Iour = 200 mA 
+2.048 V, Ig = 10 pA, Initial Accuracy - 1/2/5 mV, Ionut = 5 mA, XFET Low Noise/Hysteresis 
+2.50 V, Ig = 10 A, Initial Accuracy - 1/2/5 mV, Ionut = 5 mA, XFET Low Noise/Hysteresis 
+4.0960 V, Ig = 10 UA, Initial Accuracy - 1/2/5 mV, Iobur = 5 mA, XFET Low Noise/Hysteresis 
+5.0 V, Ig = 15 pA, Initial Accuracy-0.1%/0.5%, Iobur = 5 mA, XFET Low Noise/Hysteresis 
Quad Setpoint Controller, Pin Strap Thermal Hysteresis = 0.65/1.5/5°C, VryresHotp +4.5 to +13.2 V 
Temp Range -40 to +125°C, Vour = 250 mV, TC = 10m/°C, Ig = 50 HA, Accy. = +2°C, 

Vin = +2.7 to +12 V, SOT-23, Pins to LM45 

Temp Range —40 to +125°C, Vour = 750 mV, TC = 10m/°C, Ig = 50 WA, Accy. = +2°C, 

Vin = +2.7 to +12 V, SOT-23, Pins to LM50 

Platinum (P) RTD Signal Conditioner, w/Dual 1 mA Current Source, Gain = 1.3 mV/Ohm, 
Rail-to-Rail I/A 

+10 V, Vos = 3/5 mV, TCVo = 8.5 to 65 ppm, Bandgap 

+5 V, Vos = 15/25 mV, TCVo = 8.5 to 250 ppm, Line Regulation = 0.01%/V, Bandgap 

+2.048 V, Ig = 45 WA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+2.5 V, Ig = 45 WA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+3.0 V, Ig = 45 yA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+4.5 V, Ig = 45 WA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+5.0 V, Ig = 45 pA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+3.3 V, Ig = 45 WA, Initial Accuracy = 2/5/10 mV, Iour = 30 mA, Bandgap 

+4.096 V, Ig = 45 WA, Initial Accuracy = 2/5/10 mV, Ionur = 30 mA, Bandgap 

+2.5 V, Vos = 15/25 mV, TCVo = 6 to 10 ppm, Line Regulation = 2 ppm/V, Bandgap 

Temp Range = -55 to +125°C, Prgm. Window Comparator, Prgm Comparator Hysteresis, 

Temp Output = 5 mV/Kelvin 

Temperature Sensor, Duty Cycle Modulated Output @ 35 Hz, —40 > +100°C, +5 V @ 1 mA, 
Open Collector 

Temperature Sensor, Duty Cycle Modulated Output @ 35 Hz, —40 > +100°C, +5 V @ 1 mA, 
TTL/CMOS 

Airflow and Temperature Sensor, 100 ohm Heater for Emulating Power IC or Pentium CPU 
Temperature Sensor, Current Output I = 1 uA/Degree Kelvin, —40 to +105°C, AD590 in 8-Lead SOIC 
Temp Range —40 +150°C, Accuracy = +2 or 3°C, Vour = 250 mV + 10 mV/°C, Ig = 50 HA, 
V=4+2.7>4+5.5V 

Temp Range —40 +150°C, Accuracy = +2 or 3°C, Vour = 750 mV + 10 mV/°C, Ig = 50 LA, 
V=4+2.7>4+5.5V 

Temp Range —40 +150°C, Accuracy = +2 or 3°C, Vour = 500 mV + 20 mV/°C, Ig = 50 HA, 
V=4+2.7>4+5.5V 


Fax- 
code 


1982 
2051 
2198 


2199 
2200 
2200 
2069 
2069 
1917 
2110 
2110 
2110 
2255 
2026 


2257 
2257 


2123 
1755 
1756 
1761 
1761 
1761 
1761 
1761 
1761 
1761 
1762 


1807 
1850 
1850 
1970 
2040 
1972 
1972 


1972 
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DC-to-DC Converter 
Modules 


OVERVIEW 


SENSORS and SIGNAL VOLTAGE 
CONDITIONERS REFERENCES 


PROCESSOR 
SUPERVISORY 


CIRCUITS & RESET 
GENERATORS 


With On-Chip 
Battery Switch 
Without On-Chip 
Battery Switch 


Hardware Monitors 
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POWER MANAGEMENT 


Low Dropout Regulators ce 
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POWER MANAGEMENT 


LOW DROPOUT SWITCHING BATTERY DC-to-DC* 
REGULATORS REGULATORS CHARGERS CONVERTER 
MODULES. 
Precision Off-Line Charger *Non-Monolithic 
anyCAP™ LDOs Voltage Controller : 
Multiple Output Li-lon Charger Hybrids 


1% Accuracy Internal EMI Filters 
Buck/Boost Inverters 
LDOs Boost w/LDO 


High Frequency 
anyCAP in Regulators 


SWITCHED 
CAPACITOR 
VOLTAGE 
CONVERTERS 


SOT-23 Package 
High Efficiency 
Low Dropout Controller 
Regulator 
Controller 


nh anyCAP is a trademark of Analog Devices, Inc. 
i 
GO 


v-¢ 


PRECISION 


anyCAP-LDOs 


[4 ADP3300/ADP3308 (50 mA) 


VIN: +3 Vto+16V 

Vout: +2.7 V, +3 V, +3.2 V, 
+3.3V,+5V 

SOT-23: 6/5 Pins 


ADP3301 (100 mA) 

VIN: +3 Vto +12 V 

Vout: +2.7 V, +3 V, +3.2 V, 
+3.3V,+5V 

SO-8 Package 


ADP3302 (100 mA) 

Vin: +3 V to +12 V 

Vout: +3 V, +3.2 V, +3.3 V, 
+5 V 

SO-8 Package 


ADP3303 (200 mA) 

VIN: +3.2 Vto+12 V 

Vout: +2./ V, +3 V, +3.2 V, 
+3.3V,+5V 

SO-8 Package 


[3] ADP3306 (300 mA) 


Vin: +3.2 V to +12 V 
Vout: +2.7 V, +3 V, +3.2 V, 
+3.3V,+5V 


SO-8 and TSSOP Packages 
[C7 ADP3307/ADP3309 (100 mA) 


VIN: +3 Vto+12 V 
VouT: +2.7 V, +3 V, +3.3 V 
SOT-23: 6/5 Pins 


Low DROPOUT REGULATORS 


MULTIPLE 
OUTPUT 
anyCAP-LDOs 


ADP3302 (100 mA) 

VIN: +3 Vto +12 V 

Vout: +8 V, +3.2 V, +3.3 V, 
+5 V 


SO-8 Package, Dual Error Flag 


[4 = New Product since 1997 Short Form Designers' Guide. 


GENERAL 
PURPOSE 


LDOs 


ADM663/ 
ADM663A (100 mA) 
Vin: +2 V to +16.5 V 


VouT: +3.3 V, +5 V, Adj. 


SO-8 Package 


ADM666/ 

ADM666A (100 mA) 
VIN: +2 V to +16.5 V 
VouT: 3.3 V, +5 V, Adj. 
Low Battery Detection 


ADP667 (200 mA) 
VIN: +3.5 V to +16.5 V 
VouT: +5 V, Adj. 
SO-8 Package 


ADP3367 (300 mA) 
Vin: +2.5 V to +16.5 V 
VourT: +5 V, Adj. 
SO-8 Package 


anyCAP 
in SOT-23 
PACKAGE 


LOW DROPOUT 
REGULATOR 
CONTROLLER 


[Ci ADP3300/ADP3308 (50 mA) ADP3310 (lg: 800 mA) 
Vin: +3 V to +16 V Vin: +2.5 V to +15 V 
Vout: +2.7 V, +3 V, +3.2 V, Vout: +2.8 V, +3 V, +3.3 V, +5 V 
+3.3V,+5V SO-8 Package 
SOT-23: 6/5 Pins 


C7 ADP3307/ADP3309 (100 mA) 
VIN: +3 Vto+12 V 
Vout: +2.7 V, +3 V, +3.3 V 
SOT-23: 6/5 Pins 


PoweR MANAGEMENT 
Low Dropout Regulators: DC-to-DC 


Model 
Single 


ADP3367 
ADP667 

ADM663 
ADM666 


Single 


Ci ADP3300 
[C4 ADP3308 
CZ ADP3309 

ADP3301 

ADP3303 
[C4 ADP3306 
Ca ADP3307 


Input 
Voltage 
Range 
Volts 


Output 


2.5 to 16.5 
3.5 to 16.5 
2 to 16.5 
2 to 16.5 


Vout 
Options 
Volts 


5, Adj. 
5, Adj. 
5, Adj. 
5, Adj. 


Output anyCAP 


3 to 16 
3 to 16 
3 to 12 
3 to 12 
3 to 12 
3.2 to 12 
3 to 12 


Dual Output anyCAP** 


ADP3302 


Selectable Output 


3 to 12 


ADM663A = 2to 16.5 
ADM663A = 2to 16.5 
ADM666A- 2to 16.5 
ADM666A- 2to 16.5 


Bed hyp Oder Oedy 


5 
a 
> 
Do 


Regulator Controller 


ADP3310 


25 to 15 


*Thermal Coastline Package 
**No restriction on ESR of cap used. 


C4 = New Product since 1997 Short Form Designer's Guide. 
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LD, By Dey 2 


Dropout 
Voltage 
V @ Imax 


0.1 


100 
100 
100 
100 


0.07 


lout 
mA 


100 


100 
100 
100 
100 


1000 


100 


OV OD OW ON 


Vout 
Accuracy @ 
25°C/Temp 
% 


O1 O1  N 


O1 O1 O1 O1 


1D 


Low 


Veatt 
Detect 


Yes 
Yes 
No 
Yes 


No 
No 
No 
No 
No 
No 
No 


No 


lout 
Sense 


No 
No 
Yes 
No 


No 
No 
No 
No 
No 
No 
No 


No 


Yes 
Yes 


# 


Pins 


8* 


CO CO CO CO 


Lowest 
Grade 
Price 
100s 


$3.07 
$2.28 
$1.54 
$1.82 


$1.25 
$1.25 
S125 
$1.25 
$1.43 
$2.02 
$1.25 


$1.90 


$1.76 
$1.76 
$2.02 
$2.02 


$1.10 


Comments 


6 kV ESD Protection 


V TEMP ig lout Sense 


LP2980 Pinout 
LP2950 Pinout 

Loss of Reg. Flag 
Loss of Reg. Flag 
14-Lead TSSOP Also 


Vser = GND, Vreme Out 
Vser = Vin, Vremp Out 
Vopr = GND 

Vset = Vin 


W /External NDP6020F 


Fax- 
code 


1915 
1917 
1558 
1558 


2042 
2302 
2423 
2013 
2043 
2236 
2301 


2014 


1559 
1939 
1559 
1557 


2120 
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ANALOG 
DEVICES 


+9 V Fixed, Adjustable 


Micropower Linear Voltage Regulators 


ADM663/ADM666 


FEATURES 

5 V Fixed or +1.3 V to +16 V Adjustable 

Low Power CMOS: 12 mA max Quiescent Current 
40 mA Output Current 

Current Limiting 

Pin Compatible with MAX663/666 

+2 V to +16.5 V Operating Range 

Low Battery Detector ADM666 

No Overshoot on Power-Up 


APPLICATIONS 
Handheld Instruments 
LCD Display Systems 
Pagers 

Remote Data Acquisition 


GENERAL DESCRIPTION 

The ADM663/ADM666 are precision voltage regulators featur- 
ing a Maximum quiescent current of 12 WA. They can be used to 
give a fixed +5 V output with no additional external compo- 
nents or can be adjusted from 1.3 V to 16 V using two external 
resistors. Fixed or adjustable operation is automatically selected 
via the Vspr input. The low quiescent current makes these de- 
vices especially suitable for battery powered systems. The input 
voltage range is 2 V to 16.5 V and an output current up to 

40 mA is provided. The ADM663 can directly drive an external 
pass transistor for currents in excess of 40 mA. Additional fea- 
tures include current limiting and low power shutdown. Ther- 
mal shutdown circuitry is also included for additional safety. 


The ADM666 features additional low battery monitoring 
circuitry to detect for low battery voltages. 


The ADM663/ADM666 are pin-compatible replacements for 
the MAX663/666. Both are available in 8-pin DIP and in nar- 
row surface mount (SOIC) packages. 


ORDERING GUIDE 


Temperature Range 


Package Option 


ADM663AN —40°C to +85°C N-8 
ADM663AR —40°C to +85°C R-8 
ADM666AN —40°C to +85°C N-8 


ADM666AR —40°C to +85°C 


REV. 0 


FUNCTIONAL BLOCK DIAGRAMS 


Vin e 


SHDN © 


og 


ADM666 


GND 
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ANALOG Tri-Mode: +3.3 V, +5 V, Adjustable 
DEVICES Micropower Linear Voltage Regulators 


ADM663A/ADM666A* 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Tri-Mode Operation 

3.3 V, 5 V Fixed or +1.3 V to +16 V Adjustable 
Low Power CMOS: 9 wA max Quiescent Current 
High Current 100 mA Output 
Low Dropout Voltage 
Upgrade for ADM663/ADM666 
“Small” 0.1 wF Output Capacitor (0805 Style) 
+2 V to +16.5 V Operating Range 
Low Battery Detector ADM666A 
No Overshoot on Power-Up 
Thermal Shutdown 


APPLICATIONS 

Handheld Instruments 

LCD Display Systems 

Pagers | 
Battery Operated Equipment 


SENSE 


Vset 


GENERAL DESCRIPTION 

The ADM663A/ADM666A are precision linear voltage regula- 
tors featuring a maximum quiescent current of 9 UA. They can 
be used to give a fixed +3.3 V or +5 V output with no additional 
external components or can be adjusted from 1.3 Vto 16 V 
using two external resistors. Fixed or adjustable operation is au- 
tomatically selected via the Vspy input. The low quiescent cur- 
rent makes these devices especially suitable for battery powered 
systems. The input voltage range is 2 V to 16.5 V, and an out- 
put current up to 100 mA 1s provided. Current limiting may be 
set using a single external resistor. For additional safety, an 
internal thermal shutdown circuit monitors the internal die 
temperature. 


Vout 


SENSE 


Vset 


LBI 
LBO 


The ADMO666A features additional low battery monitoring cir- 
cuitry to detect for low battery voltages. ADM666A 


The ADM663A/ADM666A are pin compatible enhancements 
for the ADM663/ADM666. Improvements include an addi- 
tional 3.3 V output range, higher output current, and operation 
with a small output capacitor. 


The ADM663A/ADM666A are available in an 8-pin DIP and 
narrow surface mount (SOIC) packages. 


*Patent pending. 
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ANALOG 
DEVICES 


+0 V Fixed, Adjustable 


Low-Dropout Linear Voltage Regulator 


ADP66/ 


FEATURES 

Low-Dropout: 150 mV @ 200 mA 

Low Power CMOS: 20 pA Quiescent Current 
Shutdown Mode: 0.2 »A Quiescent Current 
250 mA Output Current 

Pin Compatible with MAX667 

Stable with 10 wF Load Capacitor 

Low Battery Detector 

Fixed +5 V or Adjustable Output 

+3.5 V to +16.5 V Input Range 

Dropout Detector Output 


APPLICATIONS 

Handheld Instruments 

Cellular Telephones 

Battery Operated Devices 

Portable Equipment 

Solar Powered Instruments 

High Efficiency Linear Power Supplies 


GENERAL DESCRIPTION 

The ADP667 is a low-dropout precision voltage regulator that 
can supply up to 250 mA output current. It can be used to give 
a fixed +5 V output with no additional external components or 
can be adjusted from +1.3 V to +16 V using two external resis- 
tors. Fixed or adjustable operation is automatically selected via 
the SET input. The low quiescent current (20 WA) in conjunc- 
tion with the standby or shutdown mode (0.2 uA) makes this 
device especially suitable for battery powered systems. The 
dropout voltage when supplying 100 WA is only 5 mV allowing 
operation with minimal headroom and prolonging the battery 
useful life. At higher output current levels the dropout remains 
low increasing to just 150 mV when supplying 200 mA. A wide 
input voltage range from 3.5 V to 16.5 V is allowable. 


Additional features include a dropout detector and a low supply/ 
battery monitoring comparator. The dropout detector can be 
used to signal loss of regulation, while the low battery detector 
can be used to monitor the input supply voltage. 


The ADP667 is a pin-compatible replacement for the MAX667. 
It is specified over the industrial temperature range —40°C to 
+85°C and is available in an 8-pin DIP and in narrow surface 
mount (SOIC) packages. | 


REV. 0 


FUNCTIONAL BLOCK DIAGRAM 


ORDERING GUIDE 
Temperature Package Package 
Range Description Option 
—40°C to +85°C | 8-Pin Plastic DIP| N-8 
—40°C to +85°C | 8-Lead SOI 


ADP667AN 
ADP667AR 
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ANALOG High Accuracy anyCAP 
DEVICES 50 mA Low Dropout Linear Regulator 


ADP3300 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
High Accuracy (Over Line and Load Regulations 
at 25°C): +0.8% 
Ultralow Dropout Voltage: 80 mV Typical @ 50 mA 
Requires Only Co = 0.47 uF for Stability 
anyCAP = Stable with All Types of Capacitors 
(Including MLCC) 
Current and Thermal Limiting aS 
Low Noise 
Dropout Detector BANDGAP —s. 
Low Shutdown Current: 1 pA 
3.0 V to 12 V Supply Range 
-40°C to +85°C Ambient Temperature Range 
Several Fixed Voltage Options 
Ultrasmall SOT-23 6-Lead Package 
Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 
Battery Powered Systems 
PCMCIA Regulators 

Bar Code Scanners 
Camcorders, Cameras 


O Vout = +5V 


GENERAL DESCRIPTION 

The ADP3300 is a member of the ADP330x family of precision 
low dropout anyCAP voltage regulators. The ADP3300 stands 
out from conventional LDOs with a novel architecture and an 


enhanced process. Its patented design requires only a 0.47 uF SD GND 

output capacitor for stability. This device is stable with any 

capacitor, regardless of its ESR (Equivalent Series Resistance) Figure 1. Typical Application Circuit 

value, including ceramic types (MLCC) for space restricted appli- 

cations. The ADP3300 achieves exceptional accuracy of +0.8% family offers a wide range of output voltages and output current 
at room temperature and +1.4% overall accuracy over tempera- levels from 50 mA to 300 mA: 

ture, line and load regulations. The dropout voltage of the ADP3301 (100 mA) 

ADP3300 is only 80 mV (typical) at 50 mA. : ADP3302 (100 mA, Dual Output) 

The ADP3300 operates with a wide input voltage range from ADP3304 (100 mA, Dual Output with Separate Grounds) 
3.0 V to 12 V and delivers a load current in excess of 50 mA. It ADP3303 (200 mA) 

features an error flag that signals when the device is about to ADP3306 (300 mA) 


lose regulation or when the short circuit or thermal overload 
protection is activated. Other features include shutdown and 
optional noise reduction capabilities. The ADP330x anyCAP LDO 


REV. 0 
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ANALOG High Accuracy anyCAP 
DEVICES 100 mA Low Dropout Linear Regulator 


ADP3301 


FEATURES FUNCTIONAL BLOCK DIAGRAM 


High Accuracy (Over Line and Load Regulations 
at +25°C): +0.8% 
e Ql 6) 
THERMAL 
ou 
onver + <n 


Ultralow Dropout Voltage: 100 mV Typical @ 100 mA 
+ 
BANDGAP () 
REF — 


Requires Only Co = 0.47 wF for Stability 
The ADP3301 operates with a wide input voltage range from 


OUT 


anyCAP = Stable with All Types of Capacitors 
Current and Thermal Limiting 

Low Noise 

Dropout Detector Sp 
Low Shutdown Current: 1 pA 

Several Fixed Voltage Options 

3.0 V to 12 V Supply Range 

-20°C to +85°C Ambient Temperature Range 
Thermally Enhanced SO-8 Package 
Excellent Line and Load Regulations 


APPLICATIONS 3 V to 12 V and delivers a load current in excess of 100 mA. It 
Cellular Telephones features an error flag that signals when the device is about to 
Notebook, Palmtop Computers lose regulation or when the short circuit or thermal overload 
Battery Powered Systems protection is activated. Other features include shutdown and 
Portable Instruments optional noise reduction capabilities. The ADP330x anyCAP LDO 
Post Regulator for Switching Supplies family offers a wide range of output voltages and output current 
Bar Code Scanners levels from 50 mA to 300 mA: 
ADP3300 (50 mA, SOT-23) 

GENERAL DESCRIPTION . 7 ADP3302 (100 mA, Dual Output) 

The ADP3301 is a member of the ADP330x family of precision ADP3304 (100 mA, Dual Output with Separate Grounds) 

low dropout anyCAP voltage regulators. The ADP3301 stands ADP3303 (200 mA) 

out from the conventional LDOs with a novel architecture, an ADP3306 (300 mA) 


enhanced process and a new package. Its patented design in- 
cludes a noninverting wideband driver and a stage that permits 
the use of an internal “pole splitting” capacitor to stabilize the 
feedback loop with a single output capacitor as small as 0.47 uF. 
This device is stable with any type of capacitor regardless of its 
ESR (Equivalent Serial Resistance) value, including ceramic 
types (MLCC) for space restricted applications. The ADP3301 
achieves exceptional accuracy of t+0.8% at room temperature 0.47yF 
and +1.4% overall accuracy over temperature, line and load 

regulations. The dropout voltage of the ADP3301 is only 

100 mV (typical) at 100 mA. 


In addition to the new architecture and process, ADI’s new 
proprietary thermally enhanced package (Thermal Coastline) SD GND 

can handle 1 W of power dissipation without external heat sink 

or large copper surface on the PC board. This keeps PC board Figure 1. Typical Application Circuit 
real estate to a minimum and makes the ADP3301 very attrac- 

tive for use in portable equipment. 


O Vout = +5V 


REV. 0 
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ANALOG 


High Precision anyCAP 


DEVICES Dual Low Dropout Linear Regulator 


ADP3302 


FEATURES 

High Accuracy: +0.8% 

Ultralow Dropout Voltage: 120 mV @ 100 mA Typical 
Requires only Co = 0.47 pF for Stability 

anyCAP = Stable with All Types of Capacitors 
Current and Thermal Limiting 

Low Noise 

Dropout Detector 

Multiple Voltage Options 

Thermally Enhanced SO-8 Package 


APPLICATIONS 

Cellular Telephones 

Notebook and Palmtop Computers 
Battery Powered Systems 
Portable Instruments 

High Efficiency Linear Regulators 


GENERAL DESCRIPTION 

The ADP3302 is a member of the ADP330X family of precision 
micropower low dropout anyCAP regulators. The ADP3302 
contains two fully independent 100 mA regulators with separate 
shutdown and merged error outputs. It features 1.4% overall 
output accuracy and very low, 120 mV typical, dropout voltage. 


The ADP3302 has a wide input voltage range from +3 V to 
+12 V. It features an error flag that signals when either of the 
two regulators is about to lose regulation. It has short circuit 
current protection as well as thermal shutdown. 


The ADP3302’s enhanced lead frame design allows for a maxi- 
mum power dissipation of 630 mW @ +70°C ambient temperature 
and 1.0 W at room temperature without any external heat sink. 


REV. 0 


FUNCTIONAL BLOCK DIAGRAM 
(1/2 IS SHOWN) 


ADP3302 


O OUT 


i <I 


4- 
BANDGAP 
REF 


Figure 1. Application Circuit 
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ANALOG 
DEVICES 


High Accuracy anyCAP 


200 mA Low Dropout Linear Regulator 


ADP3303 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

High Accuracy Over Line and Load Regulations 
at 25°C: +0.8% 

Ultralow Dropout Voltage: 180 mV Typical @ 200 mA 

Requires Only Co = 0.47 pF for Stability 

anyCAP = Stable with All Types of Capacitors 
(Including MLCC) 

Current and Thermal Limiting 

Low Noise 

Dropout Detector 

Low Shutdown Current: 1 pA 

Several Fixed Voltage Options 

3.2 V to 12 V Supply Range 

-20°C to +85°C Ambient Temperature Range 

Thermally Enhanced SO-8 Package 

Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 
Battery Powered Systems 

Portable Instruments 

Post Regulator for Switching Supplies 
Bar Code Scanners 


GENERAL DESCRIPTION 

The ADP3303 is a member of the ADP330x family of precision 
low dropout anyCAP voltage regulators. The ADP3303 stands 
out from the conventional LDOs with a novel architecture, an 
enhanced process and a new package. Its patented design re- 
quires only a 0.47 uF output capacitor for stability. This device 
is stable with any capacitor regardless of its ESR (Equivalent 
Series Resistance) value, including ceramic types (MLCC) for 
space restricted applications. The ADP3303 achieves excep- 
tional accuracy of +0.8% at room temperature and +1.4% 
overall accuracy over temperature, line and load regulations. 
The dropout voltage of the ADP3303 is only 180 mV (typical) 
at 200 mA. 


In addition to the new architecture and process, ADI’s new 
proprietary thermally enhanced package (Thermal Coastline) 
can handle 1 W of power dissipation without external heatsink 
or large copper surface on the PC board. This keeps PC board 
real estate to a minimum and makes the ADP3303 very attrac- 
tive for use in portable equipment. 


REV. 0 


Y OUT 


a te 


aS 


BANDGAP — 


O Vout = +5V 


SD GND 


Figure 1. Typical Application Circuit 


The ADP3303 operates with a wide input voltage range from 
3.2 V to 12 V and delivers a load current in excess of 200 mA. 
It features an error flag that signals when the device is about to 
lose regulation or when the short circuit or thermal overload 
protection is activated. Other features include shutdown and 
optional noise reduction capabilities. The ADP330x anyCAP 
LDO family offers a wide range of output voltages and output 
current levels from 50 mA to 300 mA: 


ADP3300 (50 mA, SOT-23) 

ADP3301 (100 mA) 

ADP3302 (100 mA, Dual Output) 

ADP3304 (100 mA, Dual Output with Separate Grounds) 
ADP3306 (300 mA) 
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ANALOG High Accuracy anyCAP 
DEVICES 300 mA Low Dropout Linear Regulator 


ADP3306 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
High Accuracy Over Line and Load Regulations 
at 25°C: +1% 
Ultralow Dropout Voltage: 300 mV Typical @ 300 mA 
Requires Only Co = 1 pF for Stability 
anyCAP = Stable with All Types of Capacitors 
(Including MLCC) 
Current and Thermal Limiting ae aS 
Low Noise 
Dropout Detector ie as. 
Low Shutdown Current: 1 pA 
Several Fixed Voltage Options 
3.2 V to 12 V Supply Range 
-20°C to +85°C Ambient Temperature Range 
Thermally Enhanced SO-8 and TSSOP-14 Packages 
Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 

Battery Powered Systems | 
Portable Instruments . 
Post Regulator for sae Supplies ‘ 
Bar Code Scanners o 


O OUT 


RO 
‘ | ADP3306-5.0 


/. : cn ~? O Voyt = +5V 


GND 


> _ Figure 1. Typical Application Circuit 


Th ADP3306 operates with a wide input voltage range from 
3.2 V to 12 V and delivers a load current in excess of 300 mA. 
It features an error flag that signals when the device is about to 


is stable with any capacitor, regardless of its ESR (Equ ‘vale ar 


Series Resistance) value, including ceramic types (MLCC) for lose regulation or when the short circuit or thermal overload 
space restricted applications. The ADP3306 achieves excep- protection is activated. Other features include shutdown and op- 
tional accuracy of +1.0% at room temperature and +1.5% overall tional noise reduction capabilities. The ADP330x anyCAP LDO 
accuracy over temperature, line and load regulations. The drop- family offers a wide range of output voltages and output current 
out voltage of the ADP3306 is only 300 mV (typical) at 300 mA. levels from 50 mA to 300 mA: 
In addition to the new architecture and process, ADI’s new pro- ADP3300 (50 mA, SOT-23) 
prietary thermally enhanced package (Thermal Coastline) can ADP3307 (100 mA, SOT-23) 
handle 1 W of power dissipation without external heat sink or ADP3301 (100 mA) 
large copper surface on the PC board. This keeps PC board real ADP3302 (100 mA, Dual Output) 
estate to a minimum and makes the ADP3306 very attractive ADP3304 (100 mA, Dual Output with Separate Grounds) 
for use in portable equipment. ADP3303 (200 mA) 

REV. 0 
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ANALOG 


High Accuracy anyCAP 


DEVICES 100 mA Low Dropout Linear Regulator 


ADP3307 


FEATURES 

0.8% Accuracy Over Line and Load Regulations @ +25°C 

Ultralow Dropout Voltage: 120 mV Typical @ 100 mA 

Requires only Co = 0.47 pF for Stability 

anyCAP = Stable with All Types of Output Capacitors 
(Including MLCC) 

Current and Thermal Limiting 

Low Noise 

Dropout Detector 

Low Shutdown Current: 1 pA 

3.0 V to 12 V Supply Range 

-20°C to +85°C Ambient Temperature Range 

Several Fixed Voltage Options 

Ultrasmall SOT-23-6 (RT-6) Package 

Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 
Battery Powered Systems 
PCMCIA Regulator 

Bar Code Scanners 
Camcorders, Cameras 


GENERAL DESCRIPTION 

The ADP3307 is a member of the ADP330x family of precision 
low dropout anyCAP voltage regulators. The ADP3307 stands 
out from the conventional LDOs with a novel architecture and 
an enhanced process. Its patented design requires only a 0.47 uF 
output capacitor for stability. This device is stable with any type 
of capacitor regardless of its ESR (Equivalent Series Resistance) 
value, including ceramic types (MLCC) for space restricted 
applications. The ADP3307 achieves exceptional accuracy of 
+0.8% at room temperature and +1.4% overall accuracy over 
temperature, line and load regulations. The dropout voltage of 
the ADP3307 is only 120 mV (typical) at 100 mA. 


The ADP3307 operates with a wide input voltage range from 
3.0 V to 12 V and delivers a load current in excess of 100 mA. 
It features an error flag that signals when the device is about to 


REV. 0 


FUNCTIONAL BLOCK DIAGRAM 


J o1 ADP3307 } 


DRIVER Le 


J ALCL CN 
BANDGAP 6 
REF _| 


OUT 


| 


Figure 1. Typical Application Circuit 


lose regulation or when the short circuit or thermal overload 
protection is activated. Other features include shutdown and 
optional noise reduction capabilities. The ADP330x anyCAP 
LDO family offers a wide range of output voltages and output 
current levels from 50 mA to 300 mA: 


ADP3300 (50 mA, SOT-6) 
ADP3307 (100 mA, SOT) 
ADP3301 (100 mA, SO-8) 
ADP3302 (100 mA, Dual Output) 
ADP3303 (200 mA) 

ADP3306 (300 mA) 


2-23 


2-24 


ANALOG anyCAP 50 mA 
DEVICES Low Dropout Linear Regulator 


ADP3308 


FEATURES FUNCTIONAL BLOCK DIAGRAM 


+1.2% Accuracy Over Line and Load Regulations 
@ 25°C 

Ultralow Dropout Voltage: 100 mV Typical @ 50 mA 

Requires Only Co = 0.47 wF for Stability 

anyCAP = Stable with All Types of Capacitors ERR/NC 
(Including MLCC) 

Current and Thermal Limiting 

Low Noise 


THERMAL 
PROTECTION 
oven }O—< eet 
O) 
DGAP *4 
Low Shutdown Current: 1 pA REF — 


i BAN 
3.0 V to 12 V Supply Range I 


-20°C to +85°C Ambient Temperature Range GND 
Several Fixed Voltage Options 

Ultrasmall SOT-23-5 Package 

Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 
Battery Powered Systems 
PCMCIA Regulator 

Bar Code Scanners ; 
Camcorders, Cameras - 


ADP3308 


CC 


GENERAL DES CRIPTION — - oe , co. , . . a . . 
The ADP3308 is a member of the ADP330x family of precision — ; gine T Tyyateat Appieatien GiGi 


low dropout anyCAP voltage regulators. It is pin-for-pin and 7 

functionally compatible with National's LP2980; but offers 100 mV (typical) at 50 mA. This device also includes a current 
P entormance advan a The ADE SS 8 stands out from the __. limit anda shutdown feature. In shutdown mode, the ground 
conventional LDOs with a novel architecture and an enhanced ~~ . ee UA. 

process. Its patented design requires only a 0.47 uF output 
capacitor for stability. This device is stable with any type of 
capacitor regardless of its ESR (Equivalent Serial Resistance) 
value, including ceramic types for space restricted applications. 
The ADP3308 achieves +1.2% accuracy at room temperature 
and +2.2% overall accuracy over temperature, line and load 
regulations. The dropout voltage of the ADP3308 is only 


The ADP3308 operates with a wide input voltage range from 
3.0 V to 12 V and delivers a load current in excess of 100 mA. 
The ADP3308 anyCAP LDO offers a wide range of output 
voltages. For 100 mA version, refer to the ADP3309 data sheet. 
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ANALOG anyCAP 100 mA 
DEVICES Low Dropout Linear Regulator 


ADP3309 


FEATURES FUNCTIONAL BLOCK DIAGRAM 

+1.2% Accuracy Over Line and Load Regulations @ 25°C 

Ultralow Dropout Voltage: 160 mV Typical @ 100 mA 

Requires Only Co = 0.47 pF for Stability as 

anyCAP = Stable with All Types of Capacitors 
(Including MLCC) 

Current and Thermal Limiting 

Low Noise 

Low Shutdown Current: 1 pA 

3.0 V to 12 V Supply Range 

-20°C to +85°C Ambient Temperature Range 

Several Fixed Voltage Options 

Ultrasmall SOT-23-5 Package 

Excellent Line and Load Regulations 


APPLICATIONS 

Cellular Telephones 

Notebook, Palmtop Computers 
Battery Powered Systems 
PCMCIA Regulator 

Bar Code Scanners 
Camcorders, Cameras 


S| 
oO 


( ) 
BANDGAP A 
REF _ 
Se 


GND 


GENERAL DESCRIPTION” 
The ADP3309 is a member of the ADP 
low dropout anyCAP voltage regulato 


sD GND 


| Figure 1. Typical Application Circuit 


performance advantages. The ADP3309 stands out from con= fA 
ventional LDOs with a novel architecture and an enhanced  —S—:10 


| mV (typical) at 100 mA. This device also includes a current 
process. Its patented design requires only a 0.47 uF output =~» limit and a shutdown feature. In shutdown mode, the ground 
capacitor for stability. This device is stable with any type of  ~—Currrent is reduced to ~1 WA. 
capacitor regardless of its ESR (Equivalent Series Resistance) The ADP3309 operates with a wide input voltage range from 
value, including ceramic types for space restricted applications. 3.0 V to 12 V and delivers a load current in excess of 100 mA. 
The ADP3309 achieves £1.2% accuracy of at room temperature The ADP3309 anyCAP LDO offers a wide range of output 
and +2.2% overall accuracy over temperature, line and load voltages. For a 50 mA version, refer to the ADP3308 data sheet. 


regulations. The dropout voltage of the ADP3309 is only 
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ANALOG 
DEVICES 


Precision Voltage 
Regulator Controller 


ADP3310 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

+1.5% Accuracy Over Line, Load and Temperature 
Low Power BiCMOS: 800 pA Quiescent Current 
Shutdown Current: 1 pA (Typical) 

Stable with 10 wF Load Capacitor 

+2.5 V to +15 V Operating Range 

Fixed Output Voltage Options: 2.8 V,3 V,3.3 V,5V 
Up to 10 A Output Current 

SO-8 Package 

-40°C to +85°C Ambient Temperature Range 
Internal Gate to Source Protective Clamp 

Current and Thermal Limiting 

Programmable Current Limit 

Foldback Current Limit 


APPLICATIONS 

Desktop Computers 

Hand-Held Instruments 

Cellular Telephones 

Battery Operated Devices 

Solar Powered Instruments 

High Efficiency Linear Power Supplies 
Battery Chargers 


GENERAL DESCRIPTION 

The ADP3310 is a precision voltage regulator controller that 
can be used with an external Power PMOS device such as the 
NDP6020P to form a two chip low dropout linear regulator. 
The low quiescent current (800 WA) and the Enable feature 
make this device especially suitable for battery powered systems. 
The dropout voltage at 1 A is only 70 mV when used with the 
NDP6020P, allowing operation with minimal headroom and 
prolonging battery useful life. The ADP3310 can drive a wide 
range of currents, depending on the external PMOS device used. 


Additional features of this device include: high accuracy (41.5%) 
over line, load and temperature, gate-to-source voltage clamp to 
protect the external MOSFET and foldback current limit. A 
current limit threshold voltage of 50 mV (typ) allows 50 mQ of 
board metal trace resistance to provide a 1 A current limit. 


The ADP3310 operates from a wide input voltage range from 
2.5 V to 15 V and is available in a small SO-8 package. 
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Y Vin 


ADP3310 ‘ 


GND 
@ 


Figure 1. Typical Application Circuit 
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ANALOG 
DEVICES 


+0 V Fixed, Adjustable 


Low-Dropout Linear Voltage Regulator 


ADP3367* 


FEATURES 
Low Dropout: 150 mV @ 200 mA 
300 mV @ 300 mA 
Low Power CMOS: 17 pA Quiescent Current 
Shutdown Mode: 0.2 »wA Quiescent Current 
300 mA Output Current Guaranteed 
Pin Compatible with MAX667 
Stable with 10 wF Load Capacitor 
+2.5 V to +16.5 V Operating Range 
Low Battery Detector 
Fixed +5 V or Adjustable Output 
High Accuracy: +2% 
Dropout Detector Output 
Low Thermal Resistance Package 
ESD > 6000 V 


APPLICATIONS 

Handheld Instruments 

Cellular Telephones 

Battery Operated Devices 

Portable Equipment 

Solar Powered Instruments 

High Efficiency Linear Power Supplies 


GENERAL DESCRIPTION 

The ADP3367 is a low-dropout precision voltage regulator that 
can supply up to 300 mA output current. It can be used to give 
a fixed +5 V output with no additional external components or 
can be adjusted from +1.3 V to +16 V using two external 
resistors. Fixed or adjustable operation can be selected via the 
SET input. The low quiescent current (17 WA) in conjunction 
with the standby or shutdown mode (0.2 UA) makes this device 
especially suitable for battery powered systems. The dropout 
voltage when supplying 100 UA is only 15 mV allowing opera- 
tion with minimal headroom thereby prolonging the useful bat- 
tery life. At higher output current levels the dropout remains 
low increasing to just 150 mV when supplying 200 mA. A wide 
input voltage range from 2.5 V to 16.5 V is allowable. Addi- 
tional features include a dropout detector and a low supply/bat- 
tery monitoring comparator. The dropout detector can be used 
to signal loss of regulation while the low battery detector can be 
used to monitor the input supply voltage. 


The ADP3367 is a much improved pin-compatible replacement 
for the MAX667. Improvements include lower supply current, 
tighter voltage accuracy and superior line and load regulation. 
Improved ESD protection (>6000 V) is achieved by advanced 
voltage clamping structures. The ADP3367 is specified over the 
industrial temperature range —40°C to +85°C and is available in 
narrow surface mount (SOIC) packages. 


*Patent pending. 
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FUNCTIONAL BLOCK DIAGRAM 


cae ADP3367 


SHDN Q 


TYPICAL OPERATING CIRCUIT 


+6V 
INPUT 


ADP3367 


SET GND SHDN 


| | My. ADP3367 


Uy ~~ DISSIPATION LIMIT 


LOAD CURRENT —- mA 


\ 


0 5 15 
Vin-VYout ~ v 


Load Current vs. Input-Output Differential Voltage 
ADIs proprietary Thermal Coastline leadframe used in ADP3367AR 
packaging, has 30% lower thermal resistance than the standard 


leadframes. This improvement in heat flow rate results in lower 
die temperature hence improves reliability. 
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POWER MANAGEMENT 


Switching Regulators a2 


3-2 


BUCK 


REGULATORS 


ADP1073 
VIN: +30 V 
Vout: +5 V, +12 V, Adj. 
lIq=95 pA 


ADP1108 
VIN! +30 V 
Vout: +3.3 V, +5 V, +12 V, Adj. 
lIq=90 pA 


ADP1110 > 


VIN: +30 V 
VouT: +3.3 V, +5 V, +12 V, Adj. 
Iq = 300 pA 


ADP1111 

VIN: +30 V 

Vout: +3.3 V, +5 V, +12 V, Adj. 
Iq = 300 pA | 


ADP1173 

VIN: +30 V 

Vout: +3-3 V, +5 V, +12 V, Adj. 
Iqg=110 pA 


ADP3000 

VIN: +30 V 

Vout: +3.3 V, +5 V, +12 V, Adj. 
400 kHz, Iq = 500 pA 


SWITCHING REGULATORS 


BOOST 
REGULATORS 


ADP1073 

VIN: +1 V to +12.6V 
Vout: +5 V, +12 V, Adj. 
Iq=95 pA 


ADP1108 
Vin: +2 V to +12.6 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Iq = 90 pA 


ADP1109A/ADP1109 
VIN: +2 V to +9/12 V 


Vout: +33 V, +5 V, +12 V, Adj. 


Iq = 320 pA 


ADP1110 


Vin: +1.15 V to +12.6 V 


Vout: +33 V, +5 V, +12 V, Adj. 


Iq = 300 pA 


ADP1111 
VIN: +2 V to 12.6 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Iq = 300 pA 


ADP1173 
VIN! +2 V to 12.6 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Ig=110 pA 


ADP3000 
Vin: +2 V to 12.6 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


400 kHz, Iq = 500 pA 


Pentium is a registered trademark of Intel Corporation. 


o> [4 = New Product since 1997 Short Form Designers' Guide. 
| 


GO 


BUCK/BOOST 
REGULATORS 


ADP 1073 

Vin: +1 V to +30 V 
Vout: +5 V, +12 V, Adj. 
Iqg=95 pA 


ADP1108 
VIN: +2 V to +30 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Ig = 90 pA 


ADP1110 
VIN: +1 V to +30 V 


VouT: +3.3 V, +5 V, +12 V, Adj. 


lq = 300 A 


ADP1111 
Vin: +2 V to +30 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Iq = 300 pA 


ADP1173 
VIN: +2 V to +30 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


Iq=110 pA 


ADP3000 
Vin: +2 V to +30 V 


Vout: +3.3 V, +5 V, +12 V, Adj. 


400 kHz, Iq = 500 pA 


HIGH 
FREQUENCY 
REGULATORS 


ADP3000 

Vin: +2 V to +30 V 

Vout: +3.3 V, +5 V, +12 V, Adj. 
400 kHz, Iq = 500 pA 
ADP3050 

VIN: +3.6 V to +30 V 

Vout: +3.3 V, +5 V, Adj. 

lout =1.2A 


HIGH 
EFFICIENCY 


CONTROLLERS 


ADP1147 

Vin: +3.5 V to +20 V 
Vout: +3.3 V, +5 V 
Iq=10 pA 

Sleep Mode, +95% Eff. 


ADP1148 

Vin: +3.5 V to +18 V 
Vout: +3.3 V, +5 V, Adj. 
Iq=10 pA 

Syn Switch w/ >95% Eff. 


5-Bit Progammable 


Synchronous 
Pentium® Pro 


ADP3152 

VIN: +5 Vto+12 V 

Vout: Programmable 
+3.3 Vto +5 V 

ADP3153 

ADP3152 with LDO 

Controller Output 


b-€ 


Power MANAGEMENT 
Switching Regulators:* DC-to-DC 


Output Voltage 
Input Voltage Options lout lo 
Model Volts Volts mA pA 
Buck Regulators: Step-Down 
ADP1073 30 S12 Adj . 40 95 
ADP1108 30 oud, be Adj. 300 90 
ADPTI10 30 ads hy ee Adj. NS 300 
ADP1111 30 ay O, Le Adj. 200 110 
ADP1173 30 3.3, 0, 12 Adj. 100 110 
ADP3000 30 Sop hy Le Adj : 180 500 
Boost Regulators: Step-Up 
ADP1073 1.15 to 12.6 5 12 Adj. 10 95 
ADP1108 2 to 12.6 Bude LZ Adj. 150 90 
C7 ADP1109 2to 12 Ouwy Dy LZ Adj ; 100 320 
Cy ADP1109A 2to9 3.0, 5» bz Adj. 100 320 
ADP1110 1.15 to 12.6 Oi Oy Le Adj. NS 300 
ADPI1111 2 to 12.6 3.3,5, 12 Adj. 100 110 
ADP1173 2 to 12.6 3.0, 5, 12 Adj. 80 110 
ADP3000 2 to 12.5 Site Le Adj. 100 500 
Buck/Boost Regulators: Step-Up or Step-Down 
ADP1073 1 to 30 5, LZ Adj. 10/40 95 
ADP1108 2 to 30 5.3,5, 12 Adj. 150/300 90 
ADP1110 1.15 to 30 tp Oe ue Adj. NS 300 
ADP1111 2 to 30 ad, Oy Le Adj. 100/200 110 
ADP1173 2 to 30 3.3, 0, LZ Adj. 80/100 110 
ADP3000 2 to 30 BSythy Le Adj. 100/180 500 
High Frequency Regulators 
ADP3000 2 to 30 3.0, lz Adj. 100/180 500 
ADP3050 3.6 to 30 doy Dy Adj. 1.5A 1.5 
High Frequency Controllers 
ADP1147 3.5 to 20 33,5 5 mA-2A swt. 
ADP1148 3.0, 0 Adj. 3.3, 5 Adj. 5mA—2A 1.6 
C3 ADP3152 +5 to +12 V 1.3 to 3.5 14A 
ADP3153 +5 to +12 V 1.3 to 3.5 14A 


Oscillator 


Frequency 


kHz 


Control’ 
Method 


PFM 
PST 


PCr 
PCTt 
PCT? 
PCT? 


# 
Pins 


CO CO CO CH CO MO CO OC CO CO CO CO CO OC 


CO CO CO CO CH CO 


CO CO 


8 
16 
18 


Lowest Grade 
Price 


1000s Comments 


$2.57 
$2.07 
$2.57 
$2.07 
$2.07 
$2.46 77% Efficiency 


$2.57 
$2.07 
$2.07 
$2.07 
62.57 
$2.07 
$2.07 
$2.46 80% Efficiency 


$2.57 
$2.07 
$2.57 
$2.07 
$2.07 
$2.46 80% Efficiency 


$2.46 80% Efficiency 
$TBD On-Chip Switch, Step-Down 


$2.90 Step-Down Only, 97% Efficiency 
$3.31 98% Efficiency 

$TBD 5-Bit Programmin 

$TBD ADP3153 w/LDO Controller 


* All available with adjustable outputs. ‘PST = Pulse Skipping Technique = Periodic Pulse Width Modulater. Control Method = Periodic Constant Off Time. 


Ci = New Product since 1997 Short Form Designers’ Guide. 


2022 
2023 
2422 
TBD 


ANALOG Micropower DC-DC Converter 
DEVICES Adjustable and Fixed 3.3 V, 5 V,12V 


ADP 1073 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Operates at Supply Voltages from 1.0 V to 30 V 
Ground Current 100 pA SET 


Works in Step-Up or Step-Down Mode 
Very Few External Components Required 
Low Battery Detector On-Chip 
User-Adjustable Current Limit aAn HLOOw 
Internal 1 A Power Switch ERROR AMP 
Fixed and Adjustable Output Voltage Versions 
8-Lead DIP or SO-8 Package 


APPLICATIONS O SW2 
Single-Cell to 5 V Converters @ 
Laptop and Palmtop Computers cup ie 

Pagers ADP 1073 
Cameras 

Battery Backup Supplies 
Cellular Telephones 
Portable Instruments 

4 mA-20 mA Loop Powered Instruments Vin O 


Hand-Held Inventory Computers GAIN BLOCK/ 
ERROR AMP 


> 
REFERENCE 
GENERAL DESCRIPTION . f COMPARATOR 


: ADP1073-3.3: R1 = 62.1kO 

The ADP1073 is part of a family of step-up/step-down switch- R2 on , = 40kO 

ing regulators that operates from an input supply voltage of as 904k ADP1073-12: R1 = 16.3k0 
@ @ 


little as 1.0 V. This extremely low input voltage allows the GND SENSE 
ADP1073 to be used in applications requiring use of a single ADP1073-3.3, 5, 12 
cell battery as the primary power source. 


Vin 


SET 


The ADP1073 can be configured to operate in either step-up or 
step-down mode but for input voltages greater than 3 V, the 
ADP1173 is recommended. 


An auxiliary gain amplifier can serve as a low battery detector or 
linear regulator. Quiescent current on the ADP1073-5 is only 
100 pA unloaded, making it ideal for systems where long battery 
life is required. 


The ADP1073 can deliver 40 mA at 5 V from an input voltage 
range as low as 1.25 V, or 10 mA at 5 V from a 1.0 V input. 


Current limiting is available by adding an external resistor. 
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ANALOG 
DEVICES 


Micropower DC-DC Converter 


Adjustable and Fixed 3.3 V,5V,12V 


ADP1108 


FEATURES 

Operates at Supply Voltages From 2.0 V to 30 V 
Consumes Only 110 wA Supply Current 
Step-Up or Step-Down Mode Operation 
Minimum External Components Required 

Low Battery Detector Comparator On-Chip 
User-Adjustable Current Limit 

Internal 1 A Power Switch 

Fixed or Adjustable Output Voltage Versions 
8-Pin DIP or SO-8 Package 


APPLICATIONS 

Notebook/Palm Top Computers 

3 Vto5 V,5 V to 12 V Converters 
9Vto5V, 12 V to 5 V Converters 
LCD Bias Generators 

Peripherals and Add-On Cards 
Battery Backup Supplies 

Cellular Telephones 

Portable Instruments 


GENERAL DESCRIPTION 

The ADP1108 is a highly versatile micropower switch-mode 
dc-dc converter that operates from an input voltage supply as 
low as 2.0 V and typically starts up from 1.8 V. 


The ADP1108 can be programmed into a step-up or step-down 
dc-to-dc converter with only three external components. The 
fixed outputs are 3.3 V, 5 V and 12 V. An adjustable version is 
also available. In step-up mode, supply voltage range is 2.0 V to 
12 V, and 30 V in step-down mode. The ADP1108 can deliver 
150 mA at 5 V from a 2 AA cell input and 300 mA at 5 V from 
a 9 V input in step-down mode. Switch current limit can be 
programmed with a single resistor. 


For battery operated and power conscious applications, the 
ADP1108 offers a very low power consumption of less than 
110 pA. 

The auxiliary gain block available in ADP1108 can be used 
as a low battery detector, linear post regulator, under voltage 
lockout circuit or error amplifier. 
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FUNCTIONAL BLOCK DIAGRAMS 


SET 
t) 
ADP1108 
O AO 
Vin 9 

GAIN BLOCK/ O Tim 

ERROR AMP : 
@ 

1.245V an 
REFERENCE OSCILLATOR > 
COMPARATOR DRIVER 
® O . 
GND FB Sw2 


ADP1108-3.3 


ADP1108-5 
> ADP1108-12 
GAIN BLOCK/ 


ERROR AMP 


COMPARATOR DRIVER 


ADP1108-3.3: R1 = 456k 
ADP1108-5: R1 = 250k 
ADP1108-12: R1 = 87.4k0 


R2 
753k 
* O 


GND SENSE 
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ANALOG 
DEVICES 


Micropower Low Cost 


Fixed 3.3 V, 9 V, 12 V and Adjustable 


DC-to-DC Converter 


ADP1109 


FEATURES 

Operates at Supply Voltages 2 V to 12 V 
Fixed 3.3 V,5 V, 12 V and Adjustable Output 
Minimum External Components Required 
Ground Current: 320 pA 

Oscillator Frequency: 120 kHz 

Logic Shutdown 

8-Lead DIP and SO-8 Packages 


APPLICATIONS 

Cellular Telephones 

Single-Cell to 5 V Converters 
Laptop and Palmtop Computers 
Pagers 

Cameras 

Battery Backup Supplies 
Portable Instruments 

Laser Diode Drivers 

Hand-Held Inventory Computers 


GENERAL DESCRIPTION 

The ADP1109 is a versatile step-up switching regulator. The 
device requires only minimal external components to operate as 
a complete switching regulator. 


The ADP1109-5 can deliver 100 mA at 5 V from a 3 V input 
and the ADP1109-12 can deliver 60 mA at 12 V from a5 V 
input. The device also features a logic controlled shutdown 
capability that, when a logic low is applied, will shut down the 
oscillator. 


The 120 kHz operating frequency allows for the use of small 
surface mount components. The gated oscillator capability 
eliminates the need for frequency compensation. 
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FUNCTIONAL BLOCK DIAGRAMS 


VIN SENSE 


ADP1109-3.3: R1 = 152kQ 
R2 ADP1109-5: R1=83kO 
ADP1109-12: R1 = 29kQ 


GND SHUTDOWN 
Fixed Output 
VIN FB 
O 
ADP1109 
COMPARATOR Sw 
1.25V 
REFERENCE iF 120kHz 
OSCILLATOR 

J 
GND SHUTDOWN 


Adjustable Output 


TYPICAL APPLICATION 


L1 
33pH D1 


ADP1109-12 


(7) SHUTDOWN eND 


SHUTDOWN/PROGRAM 


Flash Memory VPP Generator 
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DEVICES 


Micropower Low Cost 


ANALOG Fixed 3.3 V, 5 V, 12 V and Adjustable 


DC-to-DC Converter 


ADP1109A 


FUNCTIONAL BLOCK DIAGRAM 


VIN SENSE 


FEATURES 

Operates at Supply Voltages 2 V to9 V 
Fixed 3.3 V, 5 V, 12 V and Adjustable Output 
Minimum External Components Required 
Ground Current: 460 pA 

Oscillator Frequency: 120 kHz 

Logic Shutdown 

8-Lead DIP and SO-8 Packages 


APPLICATIONS 

Cellular Telephones 

Single-Cell to 5 V Converters 
Laptop and Palmtop Computers 
Pagers 

Cameras 

Battery Backup Supplies 
Portable Instruments 

Laser Diode Drivers 

Hand-Held Inventory Computers 


GENERAL DESCRIPTION 

The ADP1109A is a versatile step-up switching regulator. The 
device requires only minimal external components to operate as 
a complete switching regulator. 


The ADP1109A-5 can deliver 100 mA at 5 V from a 3 V input 
and the ADP1109A-12 can deliver 60 mA at 12 V from a5 V 
input. The device also features a logic controlled shutdown 
capability that, when a logic low is applied, will shut down the 
oscillator. The 120 kHz operating frequency allows for the use 
of small surface mount components. 


The gated oscillator capability eliminates the need for frequency 
compensation. 
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. O 
ADP1109A-3.3: R1 = 152k0 
ADP1109A-5: R1=83k0D 
ADP1109A-12: R1 = 29kQD 
COMPARATOR sd 
1.25V 
REFERENCE i 120kHz 
OSCILLATOR 


ha 
GND SHUTDOWN PGND 


ADP1109A 


120kHz 
OSCILLATOR 


GND SHUTDOWN PGND 
TYPICAL APPLICATION 
L1 
33pH D1 


ADP1109A-12 


(7) SHUTDOWN 


PGND GND 


Flash Memory VPP Generator 
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ANALOG 


Micropower, Step-Up/Step-Down Switching 
DEVICES _ Regulator; Adjustable and Fixed 3.3 V, 9 V, 12 V 


ADP1110 


FEATURES 

Operates at Supply Voltages From 1.0 V to 30 V 
Step-Up or Step-Down Mode 

Minimal External Components Required 
Low-Battery Detector 

User-Adjustable Current Limiting 

Fixed or Adjustable Output Voltage Versions 
8-Pin DIP or SO-8 Package 


APPLICATIONS 

Cellular Telephones 

Single-Cell to 5 V Converters 
Laptop and Palmtop Computers 
Pagers 

Cameras 

Battery Backup Supplies 
Portable Instruments 

Laser Diode Drivers 

Hand-Held Inventory Computers 


GENERAL DESCRIPTION 

The ADP1110 is part of a family of step-up/step-down switching 
regulators that operate from an input voltage supply as little as 
1.0 V. This very low input voltage allows the ADP1110 to be 
used in applications that use a single cell as the primary power 
source. 


The ADP1110 can be configured to operate in either step-up or 
step-down mode, but for input voltages greater than 3 V, the 
ADP1111 would be a more effective solution. 


An auxiliary gain amplifier can serve as a low battery detector or 
as a linear regulator. 


The quiescent current of 300 WA makes the ADP1110 useful in 
remote or battery powered applications. 


The 70 kHz frequency operation also allows for the use of sur- 
face-mount external capacitors and inductors. 


Battery protection circuitry limits the effect of reverse current to 
safe levels at reverse voltages up to 1.6 V. 
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FUNCTIONAL BLOCK DIAGRAMS 


SET 


ADP1110 


Vin 
GAIN BLOCK/ O1 
ERROR AMP LIM 


220mV 
REFERENCE 


COMPARATOR DRIVER 


R2 
300k. 


O) 
GND SENSE sw2 
ADP1110 Block Diagram—Fixed Output Version 


ADP1110 


GAIN BLOCK/ 
ERROR AMP 


OmvV 


220m 
REFERENCE 


COMPARATOR DRIVER 


GND FB sw2 
ADP1110 Block Diagram—Adjustable Output Version 
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ANALOG 


Micropower, Step-Up/Step-Down SW 
DEVICES _ Regulator; Adjustable and Fixed 3.3 V, 5 V, 12 V 


FEATURES 

Operates from 2 V to 30 V Input Voltage Range 
72 kHz Frequency Operation 

Utilizes Surface Mount Inductors 

Very Few External Components Required 
Operates in Step-Up/Step-Down or Inverting Mode 
Low Battery Detector 

User Adjustable Current Limit 

Internal 1 A Power Switch 

Fixed or Adjustable Output Voltage 

8-Pin DIP or SO-8 Package 


APPLICATIONS 

3 Vto5 V,5 V to 12 V Step-Up Converters 
9Vto5V, 12 V to 5 V Step-Down Converters 
Laptop and Palmtop Computers 

Cellular Telephones 

Flash Memory VPP Generators 

Remote Controls 

Peripherals and Add-On Cards 

Battery Backup Supplies 

Uninterruptible Supplies 


GENERAL DESCRIPTION 

The ADP1111 is part of a family of step-up/step-down switching 
regulators that operates from an input voltage supply of 2 V to 
12 V in step-up mode and up to 30 V in step-down mode. The 
ADP1111 can be programmed to operate in step-up/step-down 
or inverting applications with only 3 external components. 


The fixed outputs are 3.3 V, 5 V and 12 V; and an adjustable 
version is also available. The ADP1111 can deliver 100 mA at 
5 V from a 3 V input in step-up mode, or it can deliver 200 mA 
at 5 V from a 12 V input in step-down mode. 
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FUNCTIONAL BLOCK DIAGRAM 


SET 


: GAIN BLOCK/ 


ERROR AMP 


sz 


> 


COMPARATOR 
R2 4 


@nD SENSE 


Maximum switch current can be programmed with a single 
resistor, and an open collector gain block can be arranged in 
multiple configuration for low battery detection, as a post linear 
regulator, undervoltage lockout, or as an error amplifier. 


If input voltages are lower than 2 V, see the ADP1110. 
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ANALOG Micropower 
DEVICES DC-DC Converter 


ADP1173 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Operates From 2.0 V to 30 V Input Voltages 


Only 110 wA Supply Current (Typical) 
Step-Up or Step-Down Mode Operation 


SET 
i 


Very Few External Components Required 
Low Battery Detector On-Chip ‘ AO 
User-Adjustable Current Limit Vin Sale bio 

Internal 1 A Power Switch ERROR AMP ‘uM 


Fixed or Adjustable Output Voltage Versions 
8-Pin DIP or SO-8 Package 


1. ioe 
ioe 


OSCILLATOR 
> a 


APPLICATIONS 

Notebook and Palmtop Computers 

Cellular Telephones GND FB swe 

Flash Memory V,, Generators 

3 V to 5 V, 5 V to 12 V Converters SET 

9V to 5 V, 12 V to 5 V Converters 

ADP1173-3.3 
Portable Instruments ADP1173-5 
LCD Bias Generators ADP1173-12 
1 oe 
oe > 

GENERAL DESCRIPTION COMPARATOR DRIVER 
The ADP1173 1s part of a family of step-up/step-down | aia | pelo lng ag 
switching regulators that operates from an input supply ADP1173-12: R1 = 87.4k0 


voltage of as little as 2 V to 12 V in step-up mode and to 30 
V in step-down mode. 


The ADP1173 consumes as little as 110 UA in standby 
mode, making it ideal for applications that need low quies- 
cent current. An auxiliary gain amplifier can serve as a low 
battery detector, linear regulator (under voltage lockout) or 
error amplifier. 


The ADP1173 can deliver 80 mA at 5 V from a 3 V input 
in step-up configuration or 100 mA at 5 V froma 12 V 
input in step-down configuration. For input voltages of less 
than 2 V use the ADP1073. 
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ANALOG 
DEVICES 


High Efficiency Step-Down 
Switching Regulator Controllers 


ADP1147-3.3/ADP1147-9 


FEATURES 

Greater Than 95% Efficiency 

Current Mode Switching Architecture Provides 
Superior Load and Line Transient Response 

Wide Input Voltage Range 3.5 V* to 16 V 

User Defined Current Limit 

Short Circuit Protection 

Shutdown Pin 

Low Dropout Voltage 

Low Standby Current 160 pA typ 

Low Cost 

Available in 8-Lead PDIP or 8-Lead SOIC 


APPLICATIONS 
Portable Computers 
Modems 

Cellular Telephones 
Portable Equipment 
GPS Systems 
Handheld Instruments 


GENERAL DESCRIPTION 

The ADP1147 is part of a family of High Efficiency Step-Down 
Switching Regulators. These regulators offer superior load and 
line transient response, a user defined current limit and an 
automatic power savings mode. The automatic power savings 
mode is used to maintain efficiency at lower output currents. 
The ADP1147 incorporates a constant off-time, current mode 
switching architecture to drive an external P-channel MOSFET 
at frequencies up to 250 kHz. Constant off-time switching gen- 
erates a constant ripple current in the external inductor. This 
results in a wider input voltage operating range of 3.5 V* to 
16 V, and a less complex circuit design. 


*3.5 volt operation is for the ADP1147-3.3. 


P-CHANNEL gt RsENSE 
Vin (5.2V TO 12V) IRF7204 * 0.050 ene: 
+ 
ia 1yF ai Cin 5V/2A 
a, 100uF T Cout 
+ 390pF 
Vv 
OV = NORMAL IN 


P-DRIVE 
ADP1147 
SHUTDOWN 
tH SENSE(+) 
C;  SENSE(-) 


<1.5V = SHUTDOWN 


Cc Ro 
3300PF 14K0 


*COILTRONICS CTX 50—-2MP 
**KRL SL-1-C1-0R050J 


SHUTDOWN 


Figure 1. High Efficiency Step-Down Converter 
(Typical Application) 
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FUNCTIONAL BLOCK DIAGRAM 


Vin P-DRIVE GROUND SENSE(+) SENSE(-) 


ADP1147 


Cr lry SHUTDOWN 


A very low dropout voltage with excellent output regulation can 
be obtained by minimizing the dc resistance of the Inductor, the 
Rsensg resistor, and the Rpsion) of the PPMOSFET. The power 
savings mode conserves power by reducing switching losses at 
lower output currents. When the output load current falls below 
the minimum required for the continuous mode the ADP1147 
will automatically switch to the power savings mode. It will remain 
in this mode until the inductor requires additional current or the 
sleep mode is entered. In sleep mode with no load the standby 
power consumption of the device is reduced to 2.0 mW typical 
at Vin = 10 V. 


For designs requiring even greater efficiencies refer to the 
ADP1148 data sheet. 


Hipage tt 

| tC | II 
AMAT ess HELI 
AA EA CETL LT 
7a A A 
A a 
EAM LEAT ET 
LL LAE TU | 


10k 


100 


EFFICIENCY — % 
© 
rs) 


75 


LOAD oaneey- mA 


Figure 2. ADP1147-5 Typical Efficiency, Figure 1 Circuit 
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ANALOG High Efficiency Synchronous 
DEVICES Step-Down Switching Regulators 


ADP1148, ADP1148-3.3/ADP1148-5 


FEATURES FUNCTIONAL BLOCK DIAGRAM 

Operation From 3.5 V to 18 V Input Voltage - 
Ultrahigh Efficiency > 95% con Sau.  VERaea 
Low Shutdown Current Vin P-DRIVE N-DRIVE GND GND SENSE(+) Veg SENSE(-) 


Current Mode Operation for Excellent Line and Load 
Transient Response 

High Efficiency Maintained Over Wide Current Range NON-OVERLAP 

Logic Controlled Micropower Shutdown 

Short Circuit Protection 

Very Low Dropout Operation 

Synchronous FET Switching for High Efficiency 

Adaptive Nonoverlap Gate Drives 


APPLICATIONS 

Notebook and Palmtop Computers 
Portable Instruments 

Battery Operated Digital Devices 
Industrial Power Distribution 


Avionics Systems I i SHUTCGWA: = INF Yes 

Telecom Power Supplies 

GPS Systems The constant off-time architecture maintains constant ripple 

Cellular Telephones current in the inductor, easing the design of wide input range 

converters. Current-mode operation provides excellent line and 
GENERAL DESCRIPTION load transient response. The operating current level is user 
The ADP1148 is part of a family of synchronous step-down programmable via an external current sense resistor. 
switching regulator controllers featuring automatic sleep mode The ADP1148 incorporates automatic Power Saving Sleep 
to maintain high efficiencies at low output currents. These Mode operation when load currents drop below the level re- 
devices drive external complementary power MOSFETs at quired for continuous operation. In sleep mode, standby power 
switching frequencies up to 250 kHz using a constant off-time is reduced to only about 2 mW at Vy, = 10 V. In shutdown, 
current-mode architecture. both MOSFETs are turned off. 
TYPICAL APPLICATIONS 


Vin (5.2V TO 18V) 


+ 
1pF Cin > 
Lt 10nF 100pF 
INT Vo . 
im Paonnne P-CH 
OV = NORMAL ADP1148 L* Rsense™ 
>1.5V = SHUTDOWN 62nH 9.050 


SHUTDOWN A 
Vout 
5V/2A 

SENSE(+) 


tH a 
Rc Cr SENSE(-) < 
. OUT 


Cr N-DRIVE T 390K 
Co 470pF = FIGURE 1 CIRCUIT 
S-GND P-GND C1 


10BQ040 0.02 


EFFICIENCY -% 


LOAD eae A 


oe += *COILTRONICS CTX-68-4 
**KRL SL-1-C1-ORO50L 


Figure 1. High Efficiency Step-Down Converter Figure 2. ADP1148-5 Typical Efficiency 
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Micropower Step-Up/Step-Down 
ANALOG Fixed 3.3 V, 5 V, 12 V and Adjustable 
DEVICES High Frequency Switching Regulator 


ADP3000 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Operates at Supply Voltages from 2 V to 30 V 
Works in Step-Up or Step-Down Mode 


SET 


Very Few External Components Required Se - 2 
High Frequency Operation Up to 400 kHz : > C) AO 
Low Battery Detector on Chip NO GAIN BLOCK/ ies 


User Adjustable Current Limit saciid O swt 


Fixed and Adjustable Output Voltage 
8-Pin DIP and SO-8 Package 
Small Inductors and Capacitors 


APPLICATIONS 

Notebook, Palmtop Computers 
Cellular Telephones 

Hard Disk Drives 

Portable Instruments 

Pagers 


® 
1.245V 
REFERENCE 


DRIVER 


ADP3000 


GENERAL DESCRIPTION 

The ADP3000 is a versatile step-up/step-down switching regula- 
tor that operates from an input supply voltage of 2 V to 12 Vin 
step-up mode and up to 30 V in step-down mode. 


The ADP3000 operates in Pulse Frequency Mode (PFM) and 
consumes only 500 WA, making it highly suitable for applications 
that require low quiescent current. 


The ADP3000 can deliver an output current of 100 mA at ole ee oe oh TRS Dis M010R0100 
3 V from a 5 V input in step-down configuration and 180 mA at : 


3.3 V from a 2 V input in step-up configuration. Figure 1. Typical Application 


The auxiliary gain amplifier can be used as a low battery detec- 
tor, linear regulator undervoltage lockout or error amplifier. 


The ADP3000 operates at 400 kHz switching frequency. This 5V-6V ~ 
allows the use of small external components (inductors and 
capacitors), making the device very suitable for space constrained 
designs. 


GND 


D1 
1N5818 


C1, C2: AVX TPS D107 M010R0100 
L1: SUMIDA CD43-100 


Figure 2. Step-Down Mode Operation 
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ANALOG 
DEVICES 


300 kHz, 1.5 A Step-Down 
Switching Regulator 


ADP3050 


FEATURES 

Wide Input Voltage Range: 3.6 V to 30 V 
3.3 V, 5 V and Adjustable Output Versions 
0.4  Saturating Switch 

High Switching Frequency 300 kHz 

Uses Small Surface-Mount Components 
Cycle-by-Cycle Current Limiting 


APPLICATIONS 

Battery Powered Systems 
Portable Computers 
Battery Chargers 
Distributed Power 


GENERAL DESCRIPTION 


The ADP3050 is a current-mode monolithic buck « cn et 


(tantalum, ceramic, electric OScc IND like math some 


buck regulators, the design is not restricted to using a Specific 


type of output capacitor or ESR value. _— 


(6V TO 30V) 
VIN 


A special boosted drive stage is used to saturate the NPN power 
switch, providing a system efficiency higher than conventional 
bipolar buck switchers. Further efficiency improvements are 
obtained by using the low voltage regulated output to provide 
the device’s internal operating current. A high switching fre- 
quency allows the use of small external surface-mount compo- 
nents. A wide variety of standard off-the-shelf devices can be 
used, providing a great deal of design flexibility. A complete 
regulator design requires only a few external devices. 


A shutdown signal will place the device in a low-power mode, 
reducing the supply current to under 15 BA. Internal adele 


versions, in n both the oe DIP atid SOIC packages. 


Figure 1. Typical Application 
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5-Bit Programmable Synchronous 
ANALOG Switching Regulator Controller 
DEVICES For Pentium I! Processor 


FEATURES GENERAL DESCRIPTION 

5-Bit Digitally Programmable 1.8 V to 3.5 V Output The ADP3152 1s a highly efficient synchronous switching regu- 
Voltage lator controller optimized for Pentium II Processor applications 

Dual N-Channel Synchronous Driver where 5 V is stepped down to a digitally controlled output volt- 

Initial Output Accuracy +1% (0°C to 70°C) age between 1.8 V and 3.5 V. Using a 5-bit DAC to read a 

High Efficiency voltage identification (VID) code directly from the processor, 

Current-Mode Operation the ADP3152 uses a current mode constant off-time architec- 

Short Circuit Protection ture to generate its precise output voltage. 

Power Good Output ; The is 4 & drives two N-channel MOSFETS in a synchro- 

Integrated Over Voltage Protection Crowbar 

16-Lead SOIC Package a © Gareace 

VRM 8.2 Compatible - - S \ and t idetires, the. ADP3152 provides a dc/dc converter that 

APPLICATIONS - > meets Intel’s stringent transient specifications with a minimum 


number of output capacitors and smallest footprint. Additionally, 
: Othe: current mode architecture also provides guaranteed short 
. | cifeutt protection and adjustable current limiting. 


Desktop PC Power Supply for: 
Pentium Il Processor : 
Pentium Pro Processor ._ 
Pentium Processor 
AMD-K6 Processor . 

VRM Modules . 


+ 
Cin 
3x 560pF 


L R 
SENSE 
3pH 7™maQ 


Vcc 
SD DRIVE1 
ADP3152 
CMP 


162k 


SENSE+ 


51k 


Cr SENSE- 


KA 10BQ015 


AGND _ prive2 


IRL3103 


PGND 
VIDO-VID4 


5-BIT CODE 


Figure 1. Typical Application 
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0-Bit Programmable Dual 


ANALOG Power Supply Controller 
DEVICES For Pentium II Processor 


FEATURES GENERAL DESCRIPTION 
5-Bit Digitally Programmable 1.3 V to 3.5 V Output The ADP3153 contains an efficient synchronous switching 
Voltage regulator controller and a linear regulator controller. The 
Dual N-channel Synchronous Driver switching regulator controller is optimized for Pentium Pro and 
Output Accuracy +1.5% (0°C to +70°C) Pentium II Processor applications where 5 V is stepped down to 
High Efficiency a digitally controlled output voltage between 1.3 V and 3.5 V. 
Current Mode Operation Using a 5-bit DAC to read a voltage identification (VID) code 
Short Circuit Protection directly from the processor, the ADP3153 generates the precise 


Power Good Output output voltage by using a current mode constant off-time 
Overvoltage Protection Crowbar re wo synchronous N-channel MOSFETS 
18-Lead SOIC Package -equency of 250 kHz. The constant off-time 
Onboard Linear Regulator Controller ture maintains constant inductor ripple current while 
APPLICATIONS mode se. ination provides excellent line and load tran- 


Desktop PC Power Supply For: 
Pentium II Processor 
Pentium Pro Processor — 
Pentium Processor — 
AMD-K6 Processor 


VRM Modules 


V1 
external feedback resistors. The controller has been designed for 
excellent load transient response. 


VIN 


+5V 
+ Cin 
a 1500pF x 3 
Vaeg DRIVE 
ADP3153 | IRL3103 33aH SENSE 
oe 9mQ Vo 
O 1.3V-3.5V 
i = 7 
IRL3103 
\/ 


5-BIT CODE 


Figure 1. Typical Application 
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POWER MANAGEMENT 


Switched Capacitor Voltage Converters ae 


4-2 


o-? 


UNREGULATED 
VOLTAGE 


INVERTERS 


ADM660 
Vout: -1.5Vto-7V 


louT: 50 mA w/ +90% Eff. 


ADM 8660 

Vout: +11.5Vto-7 V 
louT: 100 mA 
Shutdown Mode 


ADP3603 

Vout: —1.2 V to -4.0 V 
louT MAX: 50 mA 
Fowitcu !s 120 kHz 


ADP3604 

Vout: —1.3 V to -4.0 V 
louT MAX: 120 mA 
FowiTCH is 120 kHz 


ADP3605 

VouT: —-1.2Vto-4.0 V 
louT MAX: 120 mA 
FowiTCH is 250 kHz 


SWITCHED CAPACITOR 


VOLTAGE CONVERTERS 


REGULATED 
VOLTAGE 
INVERTERS 


ADP3603 


Vout: —3.0 V 
louT MAX: 50 mA 
FowitcCu is 120 kHz 


ADP3604 

Vout: —3.0 V 

louT MAX: 120 mA 
FowiTCH is 120 kHz 


BOOST 


CONVERTERS 


ADM660 

VIN: +1.5Vto+7V 
Vout: 2 < Vin 
lout = 100 mA 


ADP3607 

Vin: +3 V to +5 V 
Regulated Output +5V 
louT =50mA 


v-v 


PoweR MANAGEMENT 
Switched Capacitor Voltage Converters: DC-to-DC 


Model 


V de Input 
Volts 


Oscillator 
Frequency 


kHz 


Unregulated Voltage Inverters 


ADM660 
ADM8660 
ADP3603 
ADP3604 
ADP3605 


+1.5 to +7 
+1.5 to +7 
+4.5 to +6 
+4.5 to +6 
+4.5 to +6 


25 or 120 
25 or 120 
240 
240 
500 


Regulated Voltage Inverters 


ADP3603 
ADP3604 
ADP3605 


+4.5 to +6 
+4.5 to +6 
+4.5 to +6 


Boost Converters 


ADM660 
ADP3607 


+2.5 to +7 
+3 to +6 


240 
240 
500 


29 or 120 
500 


Vout 
Volts 


—1.5 to -7 
-1.5 to -7 
—1.2 to -4 
-1.2 to-4 
-1.2 to -4 


—3 +3% 
—3 +3% 
—3 +2% 


+5 to +14 
+5 


lout 
mA 


lo 
mA 


2.4 
a0 


With 
Shut- 
Down 


No 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 


No 
Yes 


# 


Pins 


co CO CO CO CO 


Lowest 
Grade 
Price 
100s 


$1.90 
$2.00 
$2.00 
$2.50 
$2.00 


$2.00 
$2.50 
$2.00 


$1.90 
$2.30 


Comments 


Freq. Set by Ext. Capacitor 
With Shutdown 

+3% Accuracy @ -3 V Output 
+3% Accuracy @ -3 V Output 
+2% Accuracy @ -3 V Output 


Output Ohms/Ripple = 12 Q/25 mV 
Output Ohms/Ripple = 8 Q/25 mV 
With Shutdown 


Voltage Doubler Configuration 
Regulated Vout, with Shutdown 


Fax- 
code 


1934 
1934 
1982 
2051 
2198 


1982 
2051 
2198 


1934 
2199 


ANALOG 
DEVICES 


FEATURES 

ADM660: Inverts or Doubles Input Supply Voltage 
ADM8660: Inverts Input Supply Voltage 

100 mA Output Current 

Shutdown Function (ADM8660) 

2.2 wF or 10 pF Capacitors 

0.3 V Drop at 30 mA Load 

+1.5 V to +7 V Supply 

Low Power CMOS: 600 wA Quiescent Current 
Selectable Charge Pump Frequency (25 kHz/120 kHz) 
Pin Compatible Upgrade for MAX660, MAX665, ICL7660 
Available in 16-Lead TSSOP Package 


APPLICATIONS 
Handheld Instruments 
Portable Computers 
Remote Data Acquisition 
Op Amp Power Supplies 


GENERAL DESCRIPTION 

The ADM660/ADM8660 is a charge-pump voltage converter 
that can be used to either invert the input supply voltage giving 
Vout = —-Vm or double it (ADM660 only) giving Vour = 2 X Vin. 


Input voltages ranging from +1.5 V to +7 V can be inverted into 
a negative —1.5 V to —-7 V output supply. This inverting scheme 
is ideal for generating a negative rail in single power supply 
systems. Only two small external capacitors are needed for the 
charge pump. Output currents up to 50 mA with greater than 
90% efficiency are achievable, while 100 mA achieves greater 
than 80% efficiency. 


A Frequency Control (FC) input pin is used to select either 

25 kHz or 120 kHz charge-pump operation. This is used to 
optimize capacitor size and quiescent current. With 25 kHz 
selected, a 10 uF external capacitor is suitable, while with 
120 kHz the capacitor may be reduced to 2.2 uF. The oscillator 
frequency on the ADM660 can also be controlled with an exter- 
nal capacitor connected to the OSC input or by driving this 
input with an external clock. In applications where a higher 
supply voltage is desired it is possible to use the ADM660 to 
double the input voltage. With input voltages from 2.5 V to 7 V, 
output voltages from 5 V to 14 V are achievable with up to 

100 mA output current. 


The ADM8660 features a low power shutdown (SD) pin in- 
stead of the external oscillator (OSC) pin. This can be used to 
disable the device and reduce the quiescent current to 300 nA. 


REV.A 


CMOS Switched-Capacitor 
Voltage Converters 


ADM660/ADM8660 


TYPICAL CIRCUIT CONFIGURATIONS 


+1.5V TO +7V 
INPUT 


FC 
ADM660 


OSC 


CAP+ 


GND LV 
INVERTED 
NEGATIVE 
OUTPUT 


CAP- 
C2 


[+10nF 


Voltage Inverter Configuration (ADM660) 


+1.5V TO +7V 
INPUT 


FC apmseso ~* 


CAP+ 


cit 
10pF INVERTED 
NEGATIVE 
SHUTDOWN : id . SUIFSE 
CONTROL ac a 


Voltage Inverter Configuration with Shutdown (ADM8660) 


The ADM660 is a pin compatible upgrade for the MAX660, 
MAX665, ICL7660 and LTC1046. 


The ADM660/ADM8660 is available in 8-pin DIP and narrow- 
body SOIC. The ADM660 is also available in a 16-lead TSSOP 
package. 


ADM660/ADM8660 Options 


ADM8660 


Inverting Mode 
Doubling Mode 
External Oscillator 
Shutdown 
Package Options 
SO-8 
N-8 
RU-16 


Axx KAAK 
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ANALOG 
DEVICES 


Switched Capacitor Voltage Converter 


with Regulated Output 
ADP3603* 


FEATURES 
Fully Regulated Output 
High Output Current: 50 mA 
120 mA Version (ADP3604) Is Also Available 
Outstanding Precision: +3% Output Accuracy 
Input Voltage Range: +4.5 V to +6.0 V 
Output Voltage: -3.0 V (Regulated) 
High Switching Frequency: 120 kHz (240 kHz Internal 
Oscillator) 
Shutdown Capability 
Small Outline 8-Pin SOIC Package 


APPLICATIONS 

Voltage Inverters 

Negative Voltage Regulators 

Computer Peripherals and Add-On Cards 
Portable Instruments 

Battery Powered Devices 

Pagers and Radio Control Receivers 

Disk Drives 

Mobile Phones 


GENERAL DESCRIPTION 

The ADP3603 switched capacitor voltage converter provides 

a regulated output voltage with minimum voltage loss and re- 
quires a minimum number of external components. In addition, 
the ADP3603 does not require the use of an inductor. The 
ADP3603 provides up to 50 mA of output current with +3% 
output accuracy. 


The internal oscillator runs at 240 kHz nominal frequency 
which produces an output switching frequency of 120 kHz, 
allowing the use of small charge pump and filter capacitors. 


The ADP3603 is primarily designed for use as a high frequency 
negative voltage regulator/inverter. The output voltages of the 
ADP3603 can range from —1.2 V to —4.0 V, nominally 

—3.0 V. For other output voltages, contact the factory. 


The ADP3603 dissipates less than 150 mW of power and fea- 
tures fast shutdown mode capability (<5 ms) that also drops the 
quiescent current to 1.4 mA (typ). For a higher output current 
(120 mA) version, see the ADP3604. 


*Patent pending. 
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FUNCTIONAL BLOCK DIAGRAM 


Cp+ 


> FEEDBACK 
CONTROL 
LOOP 


PIN CONFIGURATION 
8-Pin SOIC 
(SO-8) 


TOP VIEW 
3 | (Not to Scale) 


NC = NO CONNECT 


VIN +4.5 — +6V Vout -3.0V 


+] 4-7nF t 


ADP3603 
VSENSE 


SHUTDOWN 


NOTE T 
C2: SPRAGUE, 293D105X0010B2W ~ 
C1, C3: TOKIN, 1£105ZY5UC205F 


tFOR BEST PERFORMANCE 10pF IS RECOMMENDED 


Figure 1. Typical Application Circuit 
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DEVICES 


ANALOG Switched Capacitor Voltage Converter 


with Regulated Output 


ADP3604* 


FEATURES 
Fully Regulated Output 
High Output Current: 120 mA 
50 mA Version (ADP3603) Is Also Available 
Outstanding Precision: +3% Output Accuracy 
Input Voltage Range: +4.5 V to +6.0 V 
Output Voltage: -3.0 V (Regulated) 
High Switching Frequency: 120 kHz (240 kHz Internal 
Oscillator) 
Shutdown Capability 
Small Outline 8-Pin SOIC Package 


APPLICATIONS 

Voltage Inverters 

Voltage Regulators 

Computer Peripherals and Add-On Cards 
Portable Instruments 

Battery Powered Devices 

Pagers and Radio Control Receivers 

Disk Drives 

Mobile Phones 


GENERAL DESCRIPTION 

The ADP3604 switched capacitor voltage converter provides a 
regulated output voltage with minimum voltage loss and re- 
quires a minimum number of external components. In addition, 
the ADP3604 does not require the use of an inductor. The 
ADP3604 provides up to 120 mA of output current with +3% 
output accuracy. 


The internal oscillator runs at 240 kHz nominal frequency 
which produces an output switching frequency of 120 kHz, 
allowing the use of small charge pump and filter capacitors. 


The ADP3604 is primarily designed for use as a high frequency 
negative voltage regulator/inverter. The output voltages of the 
ADP3604 can range from —1.2 V to —4.0 V, nominally 

—3.0 V. For other output voltages, contact the factory. 


The ADP3604 dissipates less than 350 mW of power and fea- 
tures fast shutdown mode capability (<5 ms) that also drops the 
quiescent current to 1.5 mA (typ). For a lower cost, 50 mA 
output current version, see the ADP3603. 


*Patent pending. 
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FUNCTIONAL BLOCK DIAGRAMS 


S PD pa DNS 
Vin &) i] 
B 


FEEDBACK 
CONTROL [*~) Vsense 
LOOP 


PIN CONFIGURATION 
8-Pin SOIC 
(SO-8) 


Cp+|1| @ 8] Vin 


TOP VIEW 
|3.| (Not to Scale) | 6] NC 


SHUTDOWN [4 | |5| VseNnse 


Cp- 


NC = NO CONNECT 


Vin +4.5 — +6V Vout -3-0V 


NOTE i 
C2: SPRAGUE, 293D105X0010B2W ~ 

C1, C3: TOKIN, 1£105ZY5UC205F 

tFOR BEST PERFORMANCE 10pF IS RECOMMENDED 


Figure 1. Typical Application Circuit 
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ANALOG 120 mA Switched Capacitor 
DEVICES Voltage Inverter with Regulated Output 


ADP3605 


FEATURES FUNCTIONAL BLOCK DIAGRAM 


Fully Regulated Output Voltage 
High Output Current: 120 mA 


Outstanding Output Accuracy Over Line, Load and 11 
Temperature: +3% Vin @ x 
High Switching Frequency: 250 kHz (500 kHz Internal) L V 
Low Shutdown Current 
Input Voltage Range from 3 V to 6 V ADP3605 ; . Oo 
V 


SO-8 and TSSOP-14 Packages 
-40°C to +85°C Ambient Temperature Range 


APPLICATIONS Sp 
Voltage Inverters 

Voltage Regulators 

Computer Peripherals and Add-On Cards 
Portable Instruments 

Battery Powered Devices 

Pagers and Radio Control Receivers 

Disk Drives 
Mobile Phones 


Cp+ Cp— 


= FEEDBACK 


GENERAL DESCRIPTION 

The ADP3605 is a 120 mA re 
capacitor voltage inverter. It 
operates at 250 kHz switching frequen 
allowing the use of small charge pump 
ADP3605 requires only one pump capae: 
bypass capacitor. With just a few capacit : 
completely surface-mountable. — 


oa UE, 293D475X0010B2W ~— 
IN» Co? TOKIN, 1E475ZY5UC205F 


“FOR BEST PERFORMANCE 10pF IS RECOMMENDED 


The ADP3605 is pin-for-pin and functionally compatible with 


the ADP3604, but offers more performance advantages than 
previously available. The ADP3605 provides higher accuracy Figure 1. Typical Application Circuit 
(+3%) over line, load and temperature, lower shutdown current 

(2 WA typ), and the use of small capacitors as a result of the fast 

switching frequency. 


This switched capacitor voltage inverter family offers the 
ADP3605-3 in a fixed —3 V output, as well as the ADP3605 in 
an adjustable output. The ADP3605 adjustable output voltage 
device can be programmed with an external resistor to provide 
the same high accuracy as the ADP3605-3. 


The ADP3605-3 and ADP3605 operate from a single positive 
input as low as 3 V. 
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ANALOG 50 mA Switched Capacitor 
DEVICES Voltage Boost with Regulated Output 


ADP3607 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
Fully Regulated Output Voltage 
Input Voltage Range from 3 V to5 V Cp+ Cp- 


50 mA Output Current 

Outstanding Output Accuracy Over Line, Load and 
Temperature: +2% 

High Switching Frequency: 250 kHz (500 kHz Internal) 

Low Shutdown Current 

SO-8 Package 

-40°C to +85°C Ambient Temperature Range 


APPLICATIONS 
Voltage Regulators (5) Vecnse 
Computer Peripherals and Add-On Cards 
Portable Instruments 

Battery Powered Devices 

Pagers and Radio Control Receivers 

Disk Drives 

Mobile Phones 


D1 
1N5819 


GENERAL DESCRIPTION ~~ 
The ADP3607 is a50 mA reel 
capacitor voltage converter. He : 
operates at 250 kHz switchir 

500 kHz oscillator, sileataa he use. 


filter capacitors. 


device combines the benefits of outstanding accuracy +2 0 
C2: SPRAGUE, 293D475X0010B2W \/ 
over line, load and temperature, low shutdown current (10 UWA) Cin, Co: TOKIN, 1£475ZY5UC205F 
and the use of small capacitors as a result of the fast switching ‘FOR BEST PERFORMANCE 10F IS RECOMMENDED 
frequency into one chip. 


This switched capacitor voltage converter family offers a fixed Figure 7. Typical Application Circuit 


5 V output as well as an adjustable output. The ADP3607 is an 
adjustable output voltage device that can be programmed with 
an external resistor to provide the same high accuracy. 


The ADP3607-5 and ADP3607 operate from a single input as 
low as 3 V and dissipates less than 300 mW in a SO-8 package. 
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POWER MANAGEMENT 


Battery Chargers SS 


5-2 


BATTERY 
CHARGERS 
Off-Line Charger Li-lon Chargers Dual Chargers 
Controllers 1% Accuracy with LDO 


ADP3810 Cc fF ADP3801 Cc - ADP3801 

Li-lon, 1-4 Cells Li-lon, NiCad & NiMH Li-ion, NiCad & NiMH 

ADP381 1 Switch Mode, 200 kHz Switch Mode, 200 kHz 

NiCad & NiMH, Cc + ADP3802 C+ ADP3802 

Ext. Set Li-lon, NiCad & NiMH Li-lon, NiCad & NiMH 
Switch Mode, 500 kHz Switch Mode, 500 kHz 
ADP3810 ADP3810 
Li-lon, 1-4 Cells Li-lon, NiCad & NiMH 
ADP3820 Switch Mode, 100 kHz 
Li-lon 


Linear Charger 


BATTERY BACKUP 


See wPROCESSOR SUPERVISORY 
Circuits & RESET GENERATORS Section. 


on [4 = New Product since 1997 Short Form Designers' Guide. 


l 
oO 
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PoweR MANAGEMENT 


Battery Chargers 


No. of 
Cells Cell 
Model Charged Chemistry 


Off-Line Charger Controllers 


ADP3810 1to4 Li-Ion 
ADP3811 Programmable NiCad, NiMH 
Li-lon Chargers with 1% Accuracy 
ADP3810 1to4 Li-Ion 
ADP3820 1 Li-Ion 


Dual Chargers with LDO 


No. of 
Cells Cell 
Model Charged Chemistry 
Ci ADP3801* 1to9 Li-Ion, NiCad, NiMH 
Ci ADP3802* 1to9 Li-Ion, NiCad, NiMH 


Battery Backup 


See L,PROCESSOR SUPERVISORY CIRCUITS & RESET GENERATORS section. 


*Requires microprocess for remote control when used with NiCad Batteries. 


C4 = New Product since 1997 Short Form Designers’ Guide. 


Vec 
Operating 
Range 
2.7 V to 16 V 
2.7 V to 16 V 
2.7 V to 16V 
5.2Vto15V 
End of 
Oscillator Charge 
Frequency Accuracy 
(kHz) % 
200 1 
500 1 


Pins 


Lowest 
Grade 
Price 
100s 


$2.57 
$2.43 


$2.57 
$TBD 


Lowest 
Grade 
Price 
100s 


$2.80 
$2.80 


Comments 


+1% Accuracy 
+1.8% Accuracy 


+1% Accuracy 
+1% Accuracy 


Comments 


Drives Ext. PMOS Transistor 
Drives Ext. PNP Transistor 


Fax- 
code 


2069 
2069 


2069 
2139 


Fax- 
code 


2200 
2200 


ANALOG Switch Mode Dual Charger and LDO Regulator 
DEVICES for Lilon, NiCad, and NiMH Batteries 


ADP3800/ADP3801/ADP3802 


FEATURES GENERAL DESCRIPTION 

Charges Lilon, NiCAD, NiMH Batteries The ADP3800, ADP3801 and ADP3802 are complete battery 
Guaranteed +1% End-of-Charge Voltage charging ICs. The devices combine a high accuracy, final bat- 
Pin Programmable Chemistry and Cell Number Select tery voltage control with a constant charge current control and 
On-Chip LDO Regulator (3.3 V or 5.0 V) an on-board Low Dropout Regulator (LDO). The accuracy of 
Programmable Charge Current with High Side Sense the final battery voltage control is guaranteed to +1% to safely 
Softstart Charge Current after Turn-On charge Lilon batteries. An internal multiplexer allows the alter- 
Undervoltage Lock Out nate charging of two separate battery stacks. The final voltage is 
Drives External PMOS (3801/3802) pin programmable to one of six options: 4.2 V (one Lilon Cell), 
Drives Extern PNP (3800) 8.4 V (two Lilon cells), 12.6 V (three Lilon cells), 4.5 V (three 
+10% Adjustable End-of-Charge Voltage NiCad/NiMH cells), 9.0 V (six NiCad/NiMH cells), or 13.5 V 
Intelligent End-of-Charge Output Signal (nine NiCad/NiMH cells). In addition, a pin is provided for 
PWM Oscillator Frequency: changing the final battery voltage by up to +10% to adjust for 


ADP3800: 100 kHz 
ADP3801: 200 kHz 
ADP3802: 500 kHz 


APPLICATIONS 


Battery Charger for Lilon, NiCad and NiMH Batteries 


SD (5) SHUTDOWN 
ees UVLO + 
RESET ial 
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variations in battery chemistry from one Lilon manufacturer to 
the next. 


pe vs . CURRENT | 


LOOP 
AMPLIFIER 


4] VOLTAGE 
, LOOP AMP 


+ EOC BATTERY 
VOLTAGE (11) BATapy 
ADJUST 
(10) 
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ANALOG 
DEVICES 


FEATURES 


Programmable Charge Current 

High Precision Battery Voltage Limit 

Precision 2.000 V Reference 

Low Voltage Drop Current Sense: 300 mV Full Scale 


Full Operation in Shorted and Open Battery Conditions 


Drives Diode-Side of Optocoupler 

Wide Operating Supply Range: 2.7 V to 16 V 

Undervoltage Lockout 

SO-8 Package 

ADP3810 
Internal Precision Voltage Divider for Battery Sense 
Four Final Battery Voltage Options Available: 4.2 V, 
8.4 V, 12.6 V, 16.8 V 

ADP3811 
Adjustable Final Battery Voltage 


APPLICATIONS 

Battery Charger Controller for: 
Li-lon Batteries (ADP3810) 
NiCad, NiMH Batteries (ADP3811) 


GENERAL DESCRIPTION 


The ADP3810 and ADP3811 combine a programmable current 


limit with a battery voltage limit to provide a constant current, 
constant voltage battery charger controller. In secondary side, 


Secondary Side, Off-Line 
Battery Charger Controllers 


ADP3810/ADP3811 


off-line applications, the output directly drives the diode side of 
an optocoupler to give isolated feedback control of a primary 
side PWM. The circuitry includes two gain (g,,) stages, a preci- 
sion 2.0 V reference, a control input buffer, an Undervoltage 
Lock Out (UVLO) comparator, an output buffer and an over- 
voltage comparator. 


The current limit amplifier senses the voltage drop across an 
external sense resistor to control the average current for charg- 
ing a battery. The voltage drop can be adjusted from 25 mV 
to 300 mV, giving a charging current limit from 100 mA to 
1.2 amps with a 0.25 Q sense resistor. An external dc voltage 
on the Vcryrr, input sets the voltage drop. Because this input 

is high impedance, a filtered PWM output can be used to set 
the voltage. 


As the battery voltage approaches its voltage limit, the voltage 
sense amplifier takes over to maintain a constant battery volt- 
age. The two amplifiers essentially operate in an “OR” fash- 

ion. Either the current is limited, or the voltage is limited. 


The ADP3810 has internal thin-film resistors that are trimmed 
to provide a precise final voltage for Li-Ion batteries. Four 
voltage options are available, corresponding to 1-4 Li-Ion cells 
as follows: 4.2 V, 8.4 V, 12.6 V and 16.8 V. 


The ADP3811 omits these resistors allowing any battery volt- 
age to be programmed with external resistors. 


FUNCTIONAL BLOCK DIAGRAM 


GND Ves 
O 
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Vrer VsENSE 


ADP3810 | 
ONLY 


ADP3810/ 
ADP3811 


o—7 
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ANALOG Lithium-lon 
DEVICES Battery Charger 


ADP3820 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
1% Accuracy 

Low Power BiCMOS: 600 wA Quiescent Current 
Shutdown Mode: 1 pA Battery Load 

14.5 V to 116.5 V Operating Range 

Four Fixed Output Voltage Options 

Up to 1 A Output Current 

6-Lead SOT-23 Package 

Programmable Charge Current 


APPLICATIONS 

Li-lon Backup Systems 
Desktop Computers 
Handheld Instruments 
Cellular Telephones 
Battery Operated Devices 
Battery Chargers 


GENERAL DESCRIPTION os 
The ADP3820 is precision Li-Ion battery charge 0] | vi Vour ao 
which can be used with an external power PMOS : = | ees 

as the IRFR9014 to form a two chip.low. ut lin “ w a ii BATTERY 

charger. Four voltage optio. rw 


configurations of Li-Ion bat 10nF 


resistance limits the charge current to ; 
devices can be selected to provide higher outp 
and lower dropout. A wide input voltage rang , 
16.5 V is allowable. A gate to source voltage clamp is prov 
to protect the external PMOS device. 


1T pical LiLon Charger Application Circuit 


The ADP3820 is specified over the industrial temperature 
range —40°C to +85°C and is available in the ultrasmall 6-pin 
surface mount SOT-23 package. 
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POWER MANAGEMENT 


DC-to-DC Converter Modules 63 


6-2 


oN) 


*Non-Monolithic Circuits 


Vin = 16 V to 50 V 


ADDC02803SC 
ADDC02805SA 
ADDC02808PB 
ADDC02809SA 
ADDC02812DA 
ADDC02815DA 
ADDC02828SA 


DC-To-DC* 
CONVERTER MODULES 


HIGH POWER HYBRIDS 


(Voyt = +3 V @ 20 Amps) 

(Voyt = +5 V @ 20 Amps) 

(Voyt = +8 V @ 25 Amps Pulsed) 
(Voyt = +9 V @ 11.1 Amps) 

(Voyt = £12 V @ 8.34 Amps Total) 
(Vout = £15 V @ 6.68 Amps Total) 


Vin = 160 V to 400 V 


ADDC27005SA 
ADDC27008PB 


(Voyt = +5 V @ 20 Amps Pulsed) 
(Voyt = +8 V @ 6.6 Amps Pulsed) 
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PoweR MANAGEMENT 
DC-to-DC Converter Modules 


Delta Lowest 
lout Line Load Vout Response Grade 
Vdclinput VdcOut Max Regulation Regulation 50% Step Time Watts Price 
Model Volts Volts Amps mV mV V ys Max 100s Comments 
High Power Hybrids | 
ADDC02803SC 16 to 50 3.9 20 1 1 0.36 140 66 $775.00 Integral EMI Filters 
ADDC02805SA 16 to 50 5 20 1 1 0.5 135 100 $775.00 Integral EMI Filters 
ADDC02808PB 16 to 50 8 25 Pulsed 1 Ia See D/S SeeD/S 200 $775.00 Optimized for Pulsed Loads 
ADDC02809SA 16 to 50 9 11.1 2 2 0.65 110 100 $775.00 Integral EMI Filters 
ADDC02812DA_ 16 to 50 ti? 8.34 Total 4 4 0.85 150 100 $775.00 Integral EMI Filters 
ADDC02815DA 16 to 50 +15 6.68 Total 5 6 0.85 150 100 $775.00 Integral EMI Filters 
ADDC02828SA 16 to 50 28 3.6 30 30 SeeD/S SeeD/S 100 $775.00 Optimized for Pulsed Loads 
ADDC27005SA 16 to 50 5 20 5 5 0.5 170 100 $775.00 Integral EMI Filters 
ADDC27008PB = 16 to 50 8 _  25Pulsed 5 10 SeeD/S SeeD/S — 200 $775.00 Optimized for Pulsed Loads 
NOTES FOR ADDC MODELS 


1. All products are manufactured in a hermetically sealed, molybdenum hybrid package. Typical weight for each product is 85 grams. 
2. All products are available in three screening/price levels: industrial, ruggedized industrial, 883B/SMD. 
3. Contact factory for modified standard versions and for information on lower power product line in development. 


ANALOG 270 V/100 W Pulsed DC/DC Converter 
DEVICES with Integral EMI Filter 


ADDC27009$ 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
270 V de Input, 5 V dc @ 20 A, 100 W 
Integral EMI Filter, Meets CE03 

Low Weight: 90 Grams 


eaeneed ADDC27005S 


OUTPUT SIDE 
NAVMAT Derated | ADJUST ¢-] CONTROL 
Many Protection and System Features STATUS CIRCUIT 
APPLICATIONS 
Commercial and Military Airborne Electronics Vaux § FIXED Weur 
Missile Electronics INHIBIT 2] INPUT SIDE DUAL Lm OUTPUT ; 

SYNC CONTROL INTERLEAVED FILTER 


Space-Based Antennae and Vehicles O RETURN 


: . ISHARE a 
Mobile/Portable Ground Equipment TEMP © 
Distributed Power Architecture for Active Array Radar 


CIRCUIT POWER TRAIN 


EMI FILTER 


GENERAL DESCRIPTION 
The ADDC27005S hybrid military de/de converter with inte 


designed for high reliability and high perfo mn 


where saving space and/or weight are critical. 


The ADDC27005S is available in a hermetically sealed, _ © 5. High reliability; NAVMAT derated with minor exceptions. 
molybdenum based hybrid package and is easily heatsink 6 
mountable. For MIL-STD-883 devices, contact the factory for 
availability. 


. Protection features include: 
Output Overvoltage Protection 
Output Short Circuit Current Protection 
Thermal Monitor/Shutdown 
Input Overvoltage Shutdown 
Input Transient Protection 


7. System level features include: 
Current Sharing for Parallel Operation 
Logic Level Disable 
Output Status Signal 
Synchronization for Multiple Units 
Auxiliary Low Level Voltage Referenced to Input Return 
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ANALOG 
DEVICES 


210 V, 200 W Pulsed DC/DC Converter 


with Integral EMI Filter 


ADDC27008PB 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

270 V dc Input, 8 V dc @ 25 A, 200 W Pulse Output 
Integral EMI Filter 

Ultrafast Transient Response 

Minimal Output Voltage Deviation 

Low Weight: 80 Grams 

NAVMAT Derated 

Many Protection and System Features 


APPLICATIONS 
Distributed Power Architecture for Driving T/R Modules 
Motor and Actuator Drivers 


GENERAL DESCRIPTION 

The ADDC27008PB hybrid military dc/dc converter is com- 
pensated specifically for pulse applications where fast transient 
response and minimum output voltage deviation are required. 
It is also designed to deliver very high, pulsed output power. 
The unit is designed for high reliability and high performance 
applications where saving space and/or weight are critical. 


The ADDC27008PB has been characterized over a wide variety 
of load conditions. Its transient response has been set to insure 
output stability over a broad range of load capacitance. For 
applications that require factory modified compensation 
optimized for a specific load, or for applications that require a 
different output voltage than 8 V dc, contact the factory. 


The ADDC27008PB is available in a hermetically sealed, 
molybdenum based hybrid package and is easily heatsink 
mountable. For MIL-STD-883 devices, contact the factory for 
availability. 
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+SENSE O—| OUTPUT SIDE ADDC27008PB 
CONTROL 
ADJUST O-|  CIRCUIT 
STATUS Q 
Vaux L | : FIXED 
FREQUENCY 
INHIBIT 9) INPUT SIDE DUAL patel 
SYNC CONTROL INTERLEAVED 
ISHARE ‘a CIRCUIT POWER TRAIN 
TEMP © 
—-ViNn e 
EMI FILTER 
+Vin a 
PRODUCT HIGHLIGHTS 
1. 120 W/cubic inch pulsed power density with an integral EMI 
filter 
2. Ultrafast transient response time with minimum output 


voltage deviation 


3. Light weight: 80 grams 


tions: 160 V—440 V dc; survives low line, high line 


5. High reliability; NAVMAT derated 


. Protection features include: 


Output Overvoltage Protection 

Output Short Circuit Current Protection 
Thermal Monitor/Shutdown 

Input Overvoltage Shutdown 

Input Transient Protection 


. System level features include: 


Current Sharing for Parallel Operation 
Logic Level Disable 

Output Status Signal 

Synchronization for Multiple Units 

Input Referenced Auxiliary Voltage Supply 


. Operational and survivable over a wide range of input condi- 
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28 V/66 W/100 W DC/DC Converters 
with Integral EMI Filter 


ANALOG 
DEVICES 


ADDCO2803SC/ADDCO2805SA 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
28 V dc Input, 5 V dc @ 20 A, 100 W Output 
(ADDC02805SA) 
28 V dc Input, 3.3 V dc @ 20 A, 66 W Output = 4 ADDC02803SC 
(ADDC02803SC) P «sense 4] OUTPUT SIDE ADDC02805SA 


Integral EMI Filter Designed to Meet MIL-STD-461D 
Low Weight: 80 Grams 


ADJUST P| CIRCUIT 
O 


CONTROL 


-y RETURN 
NAVMAT Derated Yur FIXED = RETURN 
Many Protection and System Features INHIBIT OJ INPUT SIDE FREQUENCY OUTPUT o RETURN 
DUAL FILTER 
SYNC Q— CONTROL INTERLEAVED Bi *VouT 
APPLICATIONS baiee CIRCUIT POWER TRAIN =P tVour 
Commercial and Military Airborne Electronics TEMP © © +Vout 


Missile Electronics 

Space-Based Antennae and Vehicles 

Mobile/Portable Ground Equipment 

Distributed Power Architecture for Active Array Radar 


GENERAL DESCRIPTION 

The ADDC02803SC and ADDC02805SA hybrid dc/dc con- 
verters with integral EMI filters offer the highest power density 
of any dc/dc converter with their features and in their power 
range available today. The converters with integral EMI filters 
are fixed frequency, 1 MHz square wave switching dc/dc power 
supplies. They are not variable frequency resonant converters. 
In addition to many protection features, these converters have 
system level features that allow them to be used as components 
in larger systems as well as stand-alone power supplies. The 


PRODUCT HIGHLIGHTS 


Is 


Up to 60 W/cubic inch power density with an integral EMI 
filter designed to meet all applicable requirements in MIL- 
STD-461D when installed in a typical system setup. 


2. Light weight: 80 grams 


3. Operational and survivable over a wide range of input condi- 


tions: 16 V—50 V dc; survives low line, high line and positive 
and negative transients. See section entitled: Input Voltage 
Range. 


units are designed for high reliability and high performance 4. High reliability; NAVMAT derated 
applications where saving space and/or weight are critical. & Pratention ferures iodides 
The ADDC02803SC and ADDC02805SA are available in Output Overvoltage Protection 
three screening grades; all grades use a hermetically sealed, Output Short Circuit Current Protection 
molybdenum based hybrid package. Contact factory for Thermal Monitor/Shutdown 
MIL-STD-883 device availability. Input Overvoltage Shutdown 
Input Transient Protection 
6. System level features include: 
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Current Sharing for Parallel Operation 
Inhibit Control 

Output Status Signal 

Synchronization for Multiple Units 

Input Referenced Auxiliary Voltage Supply 
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ANALOG 28 V/100 W DC/DC Converter 
DEVICES with Integral EMI Filter 


ADDCO2809S 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
28 V de Input, 5 V dc @ 20 A, 100 W Output 
Integral EMI Filter Designed to Meet MIL-STD-461D 


Low Weight: 80 Grams +SENSE 1 | ADDC02805S 

NAVMAT Derated woeNSE T | CONTROL. 

Many Protection and System Features saruea-| 

APPLICATIONS r een 

— 7 . AUX XE V 
Commercial and Military Airborne Electronics pmb a FREQUENCY output | y YOu 
Missile Electronics DUAL FILTER 
. SYNC CONTROL INTERLEAVED 6 RETURN 

Space-Based Antennae and Vehicles _— CIRCUIT POWER TRAIN 

Mobile/Portable Ground Equipment TEMP 

Distributed Power Architecture for Active Array Radar J 

~ViN EMI FILTER 
+Vin \Y 

GENERAL DESCRIPTION PRODUCT HIGHLIGHTS 
The ADDC02805S hybrid dc/de converter with integral EMI 1. 60 W/cubic inch power density with an integral EMI filter 
filter offers the highest power density of any dc/dc converter designed to meet all applicable requirements in MIL-STD- 
with its features and in its power range available today. The 461D when installed in a typical system setup. 
converter with integral EMI filter is a fixed frequency, l MHz, 2. Light weight: 80 grams 
square wave switching dc/dc power supply. It is not a variable . . . . 
frequency resonant converter. In addition to many protection 3. Operational and survivable over a wide range of input condi- 
features, this converter has system level features that allow it to tions: 16 V—-50 V de; survives low line, high line, and posi- 
be used as a component in larger systems as well as a stand- tive and negative transients. See section entitled: Input 


alone power supply. The unit is designed for high reliability and Voltage Range. 


high performance applications where saving space and/or weight 4. High reliability; NAVMAT derated 


are critical. 
5. Protection features include: 


The ADDC02805S is available in three screening grades; all Output Overvoltage Protection 
grades use a hermetically sealed, molybdenum based hybrid Output Short Circuit Current Protection 
package. Contact factory for MIL-STD-883 device availability. Thermal Monitor/Shutdown 


Input Overvoltage Shutdown 
Input Transient Protection 


6. System level features include: 
Current Sharing for Parallel Operation 
Inhibit Control 
Output Status Signal 
Synchronization for Multiple Units 
Input Referenced Auxiliary Voltage Supply 
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DEVICES 


FEATURES 

28 V de Input, 8 V dc @ 25 A, 200 W Pulse Output 
Integral EMI Filter 

Ultrafast Transient Response 

Minimal Output Voltage Deviation 

Low Weight: 80 Grams 

NAVMAT Derated 

Many Protection and System Features 


APPLICATIONS 
Distributed Power Architecture for Driving T/R Modules 
Motor and Actuator Drivers 


GENERAL DESCRIPTION 

The ADDC02808PB hybrid military dc/dc converter is com- 
pensated specifically for pulse applications where fast transient 
response and minimum output voltage deviation are required. 
It is also designed to deliver very high, pulsed output power. 
The unit is designed for high reliability and high performance 
applications where saving space and/or weight are critical. 


The ADDC02808PB has been characterized over a wide variety 
of load conditions. Its transient response has been set to insure 
output stability over a broad range of load capacitance. For ap- 
plications that require factory modified compensation optimized 
for a specific load, or for applications that require a different 
output voltage than 8 V dc, contact the factory. 


The ADDC02808PB is available in a hermetically sealed, 
molybdenum based hybrid package and is easily heatsink 
mountable. For MIL-STD-883 devices, contact the factory for 
availability. 
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ANALOG 8 V/200 W Pulsed DC/DC Converter 


with Integral EMI Filter 


ADDCO2808PB 


FUNCTIONAL BLOCK DIAGRAM 


SENSE 
ps ag ee ADDC2808PB 
CONTROL 
ADJUST 1 | CIRCUIT 
STATUS ¢ 
Veuy FIXED 
FREQUENCY 
INHIBIT INPUT SIDE DUAL pela 
SYNC ‘a CONTROL INTERLEAVED 
CIRCUIT POWER TRAIN 


EMI FILTER 


PRODUCT HIGHLIGHTS 


FILTER 


1. 120 W/cubic inch pulsed power density with an integral EMI 


filter 


2. Ultrafast transient response time with minimum output volt- 


age deviation 


3. Light weight: 80 grams 


4. Operational and survivable over a wide range of input condi- 


tions: 16 V—50 V dc; survives low line, high line 


Nn 


. High reliability; NAVMAT derated 


6. Protection features include: 
Output Overvoltage Protection 
Output Short Circuit Current Protection 
Thermal Monitor/Shutdown 
Input Overvoltage Shutdown 
Input Transient Protection 


7. System level features include: 
Current Sharing for Parallel Operation 
Logic Level Disable 
Output Status Signal 
Synchronization for Multiple Units 
Input Referenced Auxiliary Voltage Supply 
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ANALOG 28 V/100 W DC/DC Converters 
DEVICES with Integral EMI Filter 


ADDC02812DA/ADDC02815DA 


FEATURES FUNCTIONAL BLOCK DIAGRAM 


28 V de Input, +12 V dc @ 8.34 A, 100 W Output 
(ADDC02812DA) 


28 V de Input, +15 V dc @ 6.68 A, 100 W Output paae 1 | eurpurene 
(ADDC02815DA) eanies [ | CONTROL 
Integral EMI Filter Designed to Meet MIL-STD-461D eet 
Low Weight: 80 Grams -Vout 
NAVMAT Derated Vaux eae Ty ~Your 
Many Protection and System Features INFIBITO—| INPUT SIDE DUAL OUTPUT [~Y Vcom 
SYNC Q CONTROL INTERLEAVED FILTER ry Vcom 
APPLICATIONS ISHARE CIRCUIT POWER TRAIN —? *Vour 
Commercial and Military Airborne Electronics TEMPS *Vour 
Missile Electronics Vy 
Space-Based Antennae and Vehicles +Vin y 
Mobile/Portable Ground Equipment 
GENERAL DESCRIPTION PRODUCT HIGHLIGHTS 
The ADDC02812DA and ADDC02815DA hybrid military dc/ 1. 60 W/cubic inch power density with an integral EMI filter 
dc converters with integral EMI filter offer the highest power designed to meet all applicable requirements in MIL-STD- 
density of any dc/dc power converters with their features and in 461D when installed in a typical system setup 
their power range available today. The converters with integral oe 
EMI filter are a fixed frequency, 1 MHz, square wave switching 2: Light weigh; “80 eeaiis 
dc/dc power supply. They are not variable frequency resonant 3. Operational and survivable over a wide range of input 
converters. In addition to many protection features, these con- conditions: 16 V—50 V dc; survives low line, high line, and 
verters have system level features that allow them to be used as a positive and negative transients 
component in larger systems as well as a stand-alone power 4. High reliability; NAVMAT derated 


supply. The units are designed for high reliability and high 


— 5. Protection features include: 
performance applications where saving space and/or weight are 


Output Overvoltage Protection 


critical. ‘ale ; 
Output Short Circuit Current Protection 

The ADDC02812DA and ADDC02815DA are available in a Thermal Monitor/Shutdown 

hermetically sealed, molybdenum based hybrid package and are Input Overvoltage Shutdown 

easily heatsink mountable. Three screening levels are available, Input Transient Protection 


including military SMD. 6. System level features include: 


Current Sharing for Parallel Operation 
Inhibit Control 

Output Status Signal 

Synchronization for Multiple Units 
Input Referenced Auxiliary Voltage 
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ANALOG 
DEVICES 


28 V/100 W DC/DC Converter 
with Integral EMI Filter 


ADDCO2828SA 


FEATURES 

28 V de Input, 28 V dc @ 3.6 A, 100 W Output 
Integral EMI Filter Designed to Meet MIL-STD-461D 
Low Weight: 80 Grams 

NAVMAT Derated 

Many Protection and System Features 


APPLICATIONS 

Commercial and Military Airborne Electronics 

Missile Electronics 

Space-Based Antennae and Vehicles 

Mobile/Portable Ground Equipment 

Distributed Power Architecture for Active Array Radar 


FUNCTIONAL BLOCK DIAGRAM 


_ SENSE @ 
+ SENSE 9 OUTPUT SIDE ADDC02828SA 


CONTROL 


ADJUST {| circuit 


STATUS © 
Vaux FIXED 
FREQUENCY 
INHIBIT INPUT SIDE DUAL 
SYNC ‘a CONTROL INTERLEAVED 
ISHARE ‘a CIRCUIT POWER TRAIN 
TEMP © 


EMI FILTER 


GENERAL DESCRIPTION PRODUCT HIGHLIGHTS 


The ADDC02828SA hybrid dc/dc converter with integral EMI 1. 


filter offers the highest power density of any dc/dc converter 
available today with its features and in its power range. The 
converter with integral EMI filter is a fixed frequency, 1 MHz, 
square wave switching dc/dc power supply. It is not a variable 
frequency resonant converter. In addition to many protection 
features, this converter has system level features that allow it to 
be used as a component in larger systems as well as a stand- 
alone power supply. The unit is designed for high reliability and 
high performance applications where saving space and/or weight 4 
is critical. 


60 W/cubic inch power density with an integral EMI filter de- 
signed to meet all applicable requirements in MIL-STD-461D 
when installed in a typical system setup. 


2. Light weight: 80 grams 


3. Operational and survivable over a wide range of input condi- 


tions: 16 V—50 V dc; survives low line, high line and posi- 
tive and negative transients. See Input Voltage Range 
section. 


. High reliability, NAVMAT derated 


5. Protection Features Include: 


The ADDC02828SA is available in three screening grades; all 
grades use a hermetically sealed, molybdenum based hybrid 
package. Contact factory for MIL-STD-883 device availability. 


REV. 0 


Output Overvoltage Protection 

Output Short Circuit Current Protection 
Thermal Monitor/Shutdown 

Input Overvoltage Shutdown 

Input Transient Protection 


. System Level Features Include: 


Current Sharing for Parallel Operation 
Inhibit Control 

Output Status Signal 

Synchronization for Multiple Units 

Input Referenced Auxiliary Voltage Supply 
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SENSORS AND SIGNAL CONDITIONERS 


Temperature Sensors, Temperature Controllers 
and Signal Conditioners 


1-2 


SENSORS AND 


SIGNAL CONDITIONERS 


TEMPERATURE TEMPERATURE SIGNAL 
SENSORS CONTROLLERS | CONDITIONERS 


C Penis TMP0O1 (°F/°C w/Window Comparator) 

sieci ctt TMP12 (w/Window Comparator, Thermocouple 
AD590 (1 pA/K [TO-52]) "Heater" Input) AD594/AD596_— (J) 
AD592 (1 pA/K [TO-92]) AD594/AD596__ (J Thermocouple) AD595/AD597 — (K) 
TMP17 (1 pA/K [SOIC-8]) AD595/AD597 (K Thermocouple) 

AD22105 (Programmable —40°C to +125°C, RTD, Platinum 
Ratiometric Output 1 Output) 

e ADT70 (W/VpeF) 

AD22100 (22.5 mV/°C, +5 V Supply) 
AD22103 (28 mV/°C, +3 V Supply) 


Voltage Output 


TMP3x Series (w Shutdown) 


TMP35 (Voyt = 250 mV,10 mV/°C) 

TMP36 (Voyt = 750 mV,10 mV/°C) 

TMP37 (Voyt = 500 mV, 20 mV/°C) 
Cf ADT45 (Voy = 250 mV,10 mV/°C, SOT-23-3) 
C1 ADT50 (Voyt = 750 mV,10 mV/°C, SOT-23-3) 
C) AD7416 (10-Bit A/D Output, 12C 1/0) 

AD7816/17/18 (10-Bit A/D Output, SPI I/O) 

TMP03 (PWM, Open Collector) 

TMP04 (PWM, TTL/CMOS) 


ry [4 = New Product since 1997 Short Form Designers’ Guide. 
oO 


SENSORS AND SIGNAL CONDITIONERS 
Temperature Sensors 


Output 


Scale Factor 


1uA/K 
1uA/K 
1uA/K 
2uA/K 


Output 

Model 25°C 
Current Output 
AD590 =. 298.2 nA 
AD592—- 298.2 nA 
TMP17 298.2 uA 
ADT18 298.2 uA 
ADT19 = 298.2 LA 


5 wA/K 


Ratiometric Output 


AD22100 1.375 V 
AD22103 0.25 'V 


Voltage Output 


TMP35 
TMP36 
TMP37 
Ci ADT45 
[C4 ADT50 


Digital Output (Equations Apply to Both TMP03 & TMP04) 


TMP03 


TMP04 


AD7416 
AD7816 


250 mV 
750 mV 
500 mV 
250 mV 
750 mV 


3) Hz 


a0 Hz 


10 Bits 
10 Bits 


22.0 mv {°C 


28 mV /°C 


10 mV/°C 
10 mV/°C 
20 mV/°C 
10 mV/°C 
10 mV/°C 


°C = 235 - 


(400 x T1)/T2 


°F = 455 - 


(720 x T1)/T2 


10-Bit A/D 
10-Bit A/D 


Accuracy 
+25°C 


+0.5 nA toS5 pA 
+0.5 uA tol pA 
60.5uNA tol pA 
60.5uA tol yA 
60.5 uA tol WA 


+2 
+2 


27 102°C 
+2 ta.3°C 
+2 to 3°C 
3°C 
3°C 


2 


[4 = New Product since 1997 Short Form Designers’ Guide. 


Linearity 
°C 


L5 

0.4 to 0.5 
0.4 to 0.5 
0.4 to 0.5 
0.4 to 0.5 


1% FS 
0.5% FS 


0.5 
0.5 
0.5 
0.5 
0.5 


+1 


Operating 
Range 
°C 


—55 to +150 
—55 to +150 
—40 to +105 
—55 to +150 
—55 to +150 


—50 to +150 
—50 to +150 


+10 to +125 
—40 to +125 
+5 to +100 

+10 to +125 
—40 to +125 


—55 to +150 
—55 to +150 


—40 to +85 
—40 to +85 


Digital 
Output 


NA 
NA 
NA 
NA 
NA 


1 Open Col 
TTL/CMOS 


rc 
Serial 


Supply 
Range 
Volts 


+4 to +30 
+4 to +30 
+4 to +30 
+2.7 to +7 
+2.7 to +7 


+4 to +6 
+2.7 to +3.6 


+2.7 to +5.5 
+2.7 to +5.5 
+2.7 to +5.5 
+2.7 to +5.5 
+2.7 to +5.5 


+4.5 to +7 
+4.5 to +7 


+2.7 to +5.5 
+2.7 to +5.5 


lout = Ig 
lout = Ig 
lout = IQ 
lout = Ig 
lout = IQ 


650 
600 


50 
50 
50 
50 
50 


1000 
1000 


1500 
1500 


WwW ow WwW 


Lowest 
Grade 
Price 
100s 


$2.50 
$2.21 
$1.10 
$1.10 
$1.10 


$2.63 
$1.48 


$0.85 
$0.85 
$0.85 
$0.85 
$0.85 


$2.95 
52.95 


$1.72 
$1.72 


Comments 


AD590 in Plastic Pack 
AD590 in SOIC 


Vout Proportional to Vpp 
Vout Proportional to Vpp 


lout = (00 uA in Shutdown 
lout =O.5 uA in Shutdown 
Iour = 0.5 pA in Shutdown 
LM45 Pinout, 1000 pF Load 
LM50 Pinout, 1000 pF Load 


PWM Output 
PWM Output 


40 uwW Shutdown, SPI I/O 
40 uhW Shutdown, SPI I/O 


Fax- 
code 


1186 


~ 1187 


2040 
pal 
2121 


1091 


1861 


1972 
19/2 
I372 
2258 
2258 


1850 


1850 


2092 
2209 
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SENSORS AND SIGNAL CONDITIONERS 
Temperature Controllers 


Model 


AD22105 
TMP12 


TMP01 
AD594 
AD595 
AD596 
AD597 


Output 


25°C 


NA 


Output 
Scale 
Factor 


NA 
NA 


5mV/K 

10 mV/°C 
10 mV/°C 
10 mV/°C 
10 mV/°C 


Accuracy 
+25°C 


+2 
£5 


+1.5+-3 
1to3 

1 to3 

4 

4 - 


Linearity 
°C 

NA 

0.5 typ 


0.5 typ 


Operating 
Range 

°C 

—40 to +150 
—40 to +125 


—55 to +150 
+25 to +100 
+25 to +100 
+25 to +100 
+25 to +100 


Digital 
Output 


1 Open Col 
2 Open Col 


2 Open Col 
1 Open Col 
1 Open Col 
1 Open Col 
1 Open Col 


Supply 
Range 
Volts 


+2.7 to +7 
+4.5 to +12 


+4.5 to +13.2 
+5 to +15 
+5 to+15 
+5 to +15 
+5 to +15 


600 


800 
300 
300 
160 
160 


Lowest 
Grade 
Price 
100s 


$1.37 
$1.95 


$2.31 
$7.28 
$7.28 
$8.09 
$4.15 


Comments 


User Programmable Thermostat 
Controller, with Window 
Comparator Heater Input, 

and Resistor Prgm Hysteresis 
With Temperature Output 

J Thermocouple 

K Thermocouple 

J Thermocouple 

K Thermocouple 


Fax- 
code 


1974 
1970 


1807 
1189 
1189 
1190 
1190 


SENSORS AND SIGNAL CONDITIONERS 
Signal Conditioners: Nonisolated 


Thermocouple 


Output 
Model 25°C 
AD594 0.25 
AD595 0.25 
AD596 0.282 
AD597 0.282 
RTD, Platinum 

Instrument 
Model Eos RTI 
ADT70F 200 uV 
ADT70G 500 uV 


Output 
Scale 
Factor 


10 mV/°C 
10 mV/°C 
10 mV/°C 
10 mV/°C 


Amp 
Eos RTO 
500 nV 
1000 nV 


Accuracy 


+25°C 
1to3 
1to3 
4 
4 


Output 
Amp 
Eos 

50 wV 
50 uV 


Operating 
Range 

°C 

+25 to +100 
+25 to +100 
+25 to +100 
+25 to +100 


Ver 
Volts 


+2.5 
42.5 


Supply 
Digital Range 
Output Volts 
1 Open Col +5 to +15 
1 Open Col +5 to +15 
1 Open Col +59 1015 
1 Open Col +5 to +15 
Voc lo 
Volts mA 
+0 3 
+S 3 


pA 
300 
300 
160 
160 
# 
Current 
Sources 
2@1mA 
2@1imA 


Pins 


8/10 
8/10 


# 
Pins 
20 
20 


Lowest 
Grade 
Price 
100s 


$ 7.28 
$ 7.28 
$ 8.09 
$ 4.15 


Lowest 
Grade 
Price 
100s 


$ 4.85 
$ 7.43 


Comments 

J Thermocouple 
K Thermocouple 
J Thermocouple 
K Thermocouple 


Comments 


+0.5 mA Ics Mismatch 
+0.5 mA Ics Mismatch 


Fax- 
code 


1188 
1188 
1190 
1190 


Fax- 
code 


2123 
21235 


ANALOG Two-Terminal IC 
DEVICES Temperature Transducer 


AD390 


FEATURES PIN DESIGNATIONS 
Linear Current Output: 1 pA/K 

Wide. Range: -55°C to +150°C _ 

Probe Compatible Ceramic Sensor Package 

Two Terminal Device: Voltage In/Current Out 

Laser Trimmed to +0.5°C Calibration Accuracy (AD590M) 


Excellent Linearity: +0.3°C Over Full Range (AD590M) + _— 

Wide Power Supply Range: +4 V to +30 V 

Sensor Isolation from Case 

Low Cost BOTTOM VIEW 
PRODUCT DESCRIPTION PRODUCT HIGHLIGHTS 
The AD590 is a two-terminal integrated circuit temperature 1. The AD590 is a calibrated two terminal temperature sensor 
transducer that produces an output current proportional to requiring only a dc voltage supply (+4 V to +30 V). Costly 
absolute temperature. For supply voltages between +4 V and transmitters, filters, lead wire compensation and linearization 
+30 V the device acts as a high impedance, constant current circuits are all unnecessary in applying the device. 


regulator passing 1 UA/K. Laser trimming of the chip’s thin-film D 
resistors is used to calibrate the device to 298.2 UA output at 
298.2K (+25°C). 


The AD590 should be used in any temperature sensing applica- 
tion below +150°C in which conventional electrical temperature 
sensors are currently employed. The inherent low cost of a 
monolithic integrated circuit combined with the elimination of 
support circuitry makes the AD590 an attractive alternative for 


. State-of-the-art laser trimming at the wafer level in conjunc- 
tion with extensive final testing ensures that AD590 units are 
easily interchangeable. 


3. Superior interface rejection results from the output being a 
current rather than a voltage. In addition, power require- 
ments are low (1.5 mWs @ 5 V @ +25°C.) These features 
make the AD590 easy to apply as a remote sensor. 


many temperature measurement situations. Linearization 4. The high output impedance (>10 MQ) provides excellent 
circuitry, precision voltage amplifiers, resistance measuring rejection of supply voltage drift and ripple. For instance, 
circuitry and cold junction compensation are not needed in changing the power supply from 5 V to 10 V results in only 
applying the AD590. a 1 uA maximum current change, or 1°C equivalent error. 

In addition to temperature measurement, applications include 5. The AD590 is electrically durable: it will withstand a forward 
temperature compensation or correction of discrete components, voltage up to 44 V and a reverse voltage of 20 V. Hence, sup- 
biasing proportional to absolute temperature, flow rate measure- ply irregularities or pin reversal will not damage the device. 


ment, level detection of fluids and anemometry. The AD590 is 
available in chip form making, it suitable for hybrid circuits and 
fast temperature measurements in protected environments. 


The AD590 is particularly useful in remote sensing applications. 
The device is insensitive to voltage drops over long lines due to 
its high impedance current output. Any well insulated twisted 
pair is sufficient for operation hundreds of feet from the receiv- 
ing circuitry. The output characteristics also make the AD590 
easy to multiplex: the current can be switched by a CMOS 
multiplexer or the supply voltage can be switched by a logic gate 
output. 
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ANALOG 
DEVICES 


Low Cost, Precision IC 
Temperature Transducer 


AD392* 


FEATURES 

High Precalibrated Accuracy: 0.5°C max @ +25°C 

Excellent Linearity: 0.15°C max (0°C to +70°C) 

Wide Operating Temperature Range: -25°C to +105°C 

Single Supply Operation: +4 V to +30 V 

Excellent Repeatability and Stability 

High Level Output: 1 wA/K 

Two Terminal Monolithic IC: Temperature In/ 
Current Out 

Minimal Self-Heating Errors 


PRODUCT DESCRIPTION 

The AD592 is a two terminal monolithic integrated circuit tem- 
perature transducer that provides an output current proportional 
to absolute temperature. For a wide range of supply voltages the 
transducer acts as a high impedance temperature dependent 
current source of 1 UA/K. Improved design and laser wafer 
trimming of the IC’s thin film resistors allows the AD592 to 
achieve absolute accuracy levels and nonlinearity errors previ- 
ously unattainable at a comparable price. 


The AD592 can be employed in applications between —25°C 
and +105°C where conventional temperature sensors (i.e., ther- 
mistor, RTD, thermocouple, diode) are currently being used. 
The inherent low cost of a monolithic integrated circuit in a 
plastic package, combined with a low total parts count in any 
given application, make the AD592 the most cost effective tem- 
perature transducer currently available. Expensive linearization 
circuitry, precision voltage references, bridge components, resis- 
tance measuring circuitry and cold junction compensation are 
not required with the AD592. 


Typical application areas include: appliance temperature sens- 
ing, automotive temperature measurement and control, HVAC 
(heating/ventilating/air conditioning) system monitoring, indus- 
trial temperature control, thermocouple cold junction com- 
pensation, board-level electronics temperature diagnostics, 
temperature readout options in instrumentation, and tempera- 
ture correction circuitry for precision electronics. Particularly 
useful in remote sensing applications, the AD592 is immune to 
voltage drops and voltage noise over long lines due to its high 
impedance current output. AD592s can easily be multiplexed; 
the signal current can be switched by a CMOS multiplexer or 
the supply voltage can be enabled with a tri-state logic gate. 


The AD592 is available in three performance grades: the 
AD592AN, AD592BN and AD592CN. All devices are pack- 
aged in a plastic TO-92 case rated from —45°C to +125°C. 
Performance is specified from —25°C to +105°C. AD592 chips 
are also available, contact the factory for details. 


*Protected by Patent No. 4,123,698. 
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FUNCTIONAL BLOCK DIAGRAMS 


PINS PIN2 PIN 1 


(-) (NC) (+) 


* PIN 2 CAN BE EITHER ATTACHED OR UNCONNECTED 
BOTTOM VIEW 


PRODUCT HIGHLIGHTS , 
1. With a single supply (4 V to 30 V) the AD592 offers 0.5°C 
temperature measurement accuracy. 


2. A wide operating temperature range (—25°C to +105°C) and 
highly linear output make the AD592 an ideal substitute for 
older, more limited sensor technologies (i.e., thermistors, 
RTDs, diodes, thermocouples). 


3. The AD592 is electrically rugged; supply irregularities and 
variations or reverse voltages up to 20 V will not damage the 
device. 


4. Because the AD592 is a temperature dependent current 
source, it is immune to voltage noise pickup and IR drops in 
the signal leads when used remotely. 


5. The high output impedance of the AD592 provides greater 
than 0.5°C/V rejection of supply voltage drift and ripple. 


6. Laser wafer trimming and temperature testing insures that 
AD592 units are easily interchangeable. 


7. Initial system accuracy will not degrade significantly over 
time. The AD592 has proven long-term performance and 
repeatability advantages inherent in integrated circuit design 
and construction. 


378 


-45 -25 0 +70 
TEMPERATURE -— °C 


+105 +125 
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ANALOG 
DEVICES 


Monolithic Thermocouple Amplifiers 
with Cold Junction Compensation 


AD394/AD995 


FEATURES 
Pretrimmed for Type J (AD594) or 

Type K (AD595) Thermocouples 
Can Be Used with Type T Thermocouple Inputs 
Low Impedance Voltage Output: 10 mV/°C 
Built-In Ice Point Compensation 
Wide Power Supply Range: +5 V to +15 V 
Low Power: <1 mW typical 
Thermocouple Failure Alarm 
Laser Wafer Trimmed to 1°C Calibration Accuracy 
Setpoint Mode Operation 
Self-Contained Celsius Thermometer Operation 
High Impedance Differential Input 
Side-Brazed DIP or Low Cost Cerdip 


PRODUCT DESCRIPTION 

The AD594/AD595 is a complete instrumentation amplifier and 
thermocouple cold junction compensator on a monolithic chip. 
It combines an ice point reference with a precalibrated amplifier 
to produce a high level (10 mV/°C) output directly from a ther- 
mocouple signal. Pin-strapping options allow it to be used as a 
linear amplifier-compensator or as a switched output setpoint 
controller using either fixed or remote setpoint control. It can 
be used to amplify its compensation voltage directly, thereby 
converting it to a stand-alone Celsius transducer with a low 
impedance voltage output. 


The AD594/AD595 includes a thermocouple failure alarm that 
indicates if one or both thermocouple leads become open. The 
alarm output has a flexible format which includes TTL drive 
capability. 


The AD594/AD595 can be powered from a single ended supply 
(including +5 V) and by including a negative supply, tempera- 
tures below 0°C can be measured. To minimize self-heating, an 
unloaded AD594/AD595 will typically operate with a total sup- 
ply current 160 YA, but is also capable of delivering in excess of 
+5 mA to a load. 


The AD594 is precalibrated by laser wafer trimming to match 
the characteristic of type J (iron-constantan) thermocouples and 
the AD595 is laser trimmed for type K (chromel-alumel) inputs. 
The temperature transducer voltages and gain control resistors 
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FUNCTIONAL BLOCK DIAGRAM 


-IN -ALM COMP VO FB 


+ALM V+ 


=| 


are available at the package pins so that the circuit can be 
recalibrated for the thermocouple types by the addition of two 
or three resistors. These terminals also allow more precise cali- 
bration for both thermocouple and thermometer applications. 


The AD594/AD595 is available in two performance grades. The 
C and the A versions have calibration accuracies of +1°C and 
+3°C, respectively. Both are designed to be used from 0°C to 
+50°C, and are available in 14-pin, hermetically sealed, side- 
brazed ceramic DIPs as well as low cost cerdip packages. 


PRODUCT HIGHLIGHTS 
1. The AD594/AD595 provides cold junction compensation, 
amplification, and an output buffer in a single IC package. 


2. Compensation, zero, and scale factor are all precalibrated by 
laser wafer trimming (LWT) of each IC chip. 


3. Flexible pinout provides for operation as a setpoint controller 
or a stand-alone temperature transducer calibrated in 
degrees Celsius. 


4. Operation at remote application sites is facilitated by low 
quiescent current and a wide supply voltage range +5 V to 
dual supplies spanning 30 V. 


5. Differential input rejects common-mode noise voltage on the 
thermocouple leads. 
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ANALOG 
DEVICES 


Thermocouple Conditioner and 
Set-Point Controller 


— AD996*/AD597* 


FEATURES 

Low Cost 

Operates with Type J (AD596) or Type K (AD597) 
Thermocouples 

Built-In Ice Point Compensation 

Temperature Proportional Operation -— 10 mV/°C 

Temperature Setpoint Operation - ON/OFF 

Programmable Switching Hysteresis 

High Impedance Differential Input 


GENERAL DESCRIPTION 

The AD596/AD597 is a monolithic temperature setpoint con- 
troller that has been optimized for use at elevated temperatures 
such as those found in oven control applications. The device 
cold junction compensates and amplifies a type J or K thermo- 
couple input to derive an internal signal proportional to tem- 
perature. The internal signal is then compared with an externally 
applied setpoint voltage to yield a low impedance switched output 
voltage. Dead-Band or switching hysteresis can be programmed 
using a single external resistor. Alternately, the AD596/AD597 can 
be configured to provide a voltage output (10 mV/°C) directly from 
a type J or K thermocouple signal. It can also be used as a stand- 
alone voltage output temperature sensor. 


The AD596/AD597 can be powered with a single supply from 
+5 V to +30 V, or dual supplies up to a total span of 36 V. 
Typical quiescent supply current is 160 uA, which minimizes 
self-heating errors. 


The AD596/AD597 H package option includes a thermocouple 
failure alarm that indicates an open thermocouple lead when 
operated in the temperature proportional measurement mode. 
The alarm output has a flexible format which can be used to 
drive relays, LEDs or TTL logic. 


The device is packaged in a reliability qualified, cost effective 
10-pin metal can or SOIC and is trimmed to operate over an 
ambient temperature range from +25°C to +100°C. Operation 
over an extended ambient temperature range is possible with 
slightly reduced accuracy. The AD596 will amplify thermo- 
couple signals covering the entire —-200°C to +760°C tempera- 
ture range recommended for type J thermocouples while the 
AD597 can accommodate —200°C to +1250°C type K inputs. 


The AD596/AD597 has a calibration accuracy of +4°C at an 
ambient temperature of 60°C and an ambient temperature 
stability specification of 0.05°C/°C from +25°C to +100°C. If 
higher accuracy, or a lower ambient operating temperature is 
required, either the AD594 (J thermocouple) or AD595 (K 
thermocouple) should be considered. 


*Protected by U.S. Patent No. 4,029,974. 
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FUNCTIONAL BLOCK DIAGRAM 


TO-100 


—-ALM 


TOP VIEW 
(Not to Scale) 


PRODUCT HIGHLIGHTS 

1. The AD596/AD597 provides cold junction compensation 
and a high gain amplifier which can be used as a setpoint 
comparator. 


2. The input stage of the AD596/AD597 is a high quality in- 
strumentation amplifier that allows the thermocouple to float 
over most of the supply voltage range. 


3. Linearization not required for thermocouple temperatures 
close to 175°C (+100°C to +540°C for AD596). 


4. Cold junction compensation is optimized for ambient tem- 
peratures ranging from +25°C to +100°C. 


5. In the stand-alone mode, the AD596/AD597 produces an 
output voltage that indicates its own temperature. 
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Voltage Output Temperature Sensor 
with Signal Conditioning 


AD22100* 


ANALOG 
DEVICES 


FEATURES 

200°C Temperature Span 

Accuracy Better than +2% of Full Scale 
Linearity Better than +1% of Full Scale 
Temperature Coefficient of 22.5 mV/°C 
Output Proportional to Temperature x V+ 
Single Supply Operation 

Reverse Voltage Protection 

Minimal Self Heating 

High Level, Low Impedance Output 


APPLICATIONS 

HVAC Systems 

System Temperature Compensation 
Board Level Temperature Sensing 
Electronic Thermostats 


MARKETS 

Industrial Process Control 
Instrumentation 
Automotive 


GENERAL DESCRIPTION 

The AD22100 is a monolithic temperature sensor with on-chip 
signal conditioning. It can be operated over the temperature 
range —50°C to +150°C, making it ideal for use in numerous 
HVAC, instrumentation and automotive applications. 


The signal conditioning eliminates the need for any trimming, 
buffering or linearization circuitry, greatly simplifying the sys- 
tem design and reducing the overall system cost. 


The output voltage is proportional to the temperature times the 
supply voltage (ratiometric). The output swings from 0.25 V at 
—50°C to +4.75 V at +150°C using a single +5.0 V supply. 


Due to its ratiometric nature, the AD22100 offers a cost effec- 
tive solution when interfacing to an analog-to-digital converter. 
This is accomplished by using the ADC’s +5 V power supply as 
a reference to both the ADC and the AD22100 (See Figure 1), 
eliminating the need for and cost of a precision reference. 


*Protected by U.S. Patent Nos. 5030849 and 5243319. 
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SIMPLIFIED BLOCK DIAGRAM 


Vout 


+5V 


()) REFERENCE 


ANALOG TO 
DIGITAL 
CONVERTER 


SIGNAL OUTPUT 
DIRECT TO ADC 


AD22100 


—50°C TO +150°C 


Figure 1. Application Circuit 
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ANALOG 3.3 V Supply, Voltage Output Temperature 
DEVICES Sensor with Signal Conditioning 


AD22103* 


FEATURES SIMPLIFIED BLOCK DIAGRAM 
3.3 V, Single Supply Operation 
Temperature Coefficient of 28 mV/°C Vs 


1008C Temperature Span (0°C to +100°C) 
Accuracy Better Than 2.5% of Full Scale 
Linearity Better Than 0.5% of Full Scale 
Output Proportional to Temperature x Vs 
Minimal Self-Heating 

High Level, Low Impedance Output 
Reverse Supply Protected 


APPLICATIONS 

Microprocessor Thermal Management 
Battery and Low Powered Systems 
Power Supply Temperature Monitoring 
System Temperature Compensation 
Board Level Temperature Sensing 


MARKETS 

Computers 

Portable Electronic Equipment 
Industrial Process Control 
Instrumentation 


Vout 


+3.3V 


GENERAL DESCRIPTION 

The AD22103 is a monolithic temperature sensor with on-chip 
signal conditioning. It can be operated over the temperature 
range 0°C to +100°C, making it ideal for use in numerous 3.3 V 
applications. 


() REFERENCE 


ANALOG TO 
DIGITAL 
CONVERTER 


SIGNAL OUTPUT 
DIRECT TO ADC 


The signal conditioning eliminates the need for any trimming, 
buffering or linearization circuitry, greatly simplifying the system 
design and reducing the overall system cost. 


The output voltage is proportional to the temperature times the 
supply voltage (ratiometric). The output swings from 0.25 V at 
0°C to +3.05 V at +100°C using a single +3.3 V supply. 


Due to its ratiometric nature, the AD22103 offers a cost effec- 

tive solution when interfacing to an analog-to-digital converter. Figure 1. Application Circuit 
This is accomplished by using the ADC’s power supply as a | 
reference to both the ADC and the AD22103 (see Figure 1), 

eliminating the need for and cost of a precision reference. 


*Protected by U.S. Patent Nos. 5030849 and 5243319. 
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ANALOG Low Voltage, Resistor Programmable 
DEVICES Thermostatic Switch 


FEATURES | FUNCTIONAL BLOCK DIAGRAM 
User-Programmable Temperature Setpoint 
2.0°C Setpoint Accuracy 

4.0°C Preset Hysteresis 

Wide Supply Range (+2.7 V dc to +7.0 V dc) 
Wide Temperature Range (-40°C to +150°C) 
Low Power Dissipation (230 mW @ 3.3 V) 


APPLICATIONS 

Industrial Process Control 

Thermal Control Systems 

CPU Monitoring (i.e., Pentium) 

Computer Thermal Management Circuits 
Fan Control 

Hand-Held/Portable Electronic Equipment 


GENERAL DESCRIPTION The AD22105 is designed to operate on a single power supply 
The AD22105 is a solid state thermostatic switch. Requiring voltage from +2.7 V to +7.0 V facilitating operation in battery 
only one external programming resistor, the AD22105 can be powered applications as well as in industrial control systems. 
set to switch accurately at any temperature in the wide operating Because of low power dissipation (230 UW @ 3.3 V), self- 
range of -40°C to +150°C. Using a novel circuit architecture, heating errors are minimized and battery life is maximized. 


the AD22105 asserts an open collector output when the ambi- 
ent temperature exceeds the user-programmed setpoint tem- 
perature. The AD22105 has approximately 4°C of hysteresis 
which prevents rapid thermal on/off cycling. 


An optional internal 200 kQ pull-up resistor is included to facili- 
tate driving light loads such as CMOS inputs. 


Alternatively, a low power LED indicator may be driven directly. 


+2.7V TO +7.0V 


AD22105 


TOP VIEW Rset 


OUT O 


Figure 1. Typical Application Circuit 
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ANALOG 
DEVICES 


Low Power 10-Bit On-Chip 
Temperature Sensor 


AD7416 


FEATURES 

10-Bit Temperature-to-Digital Converter 

Open-Drain Over Temperature Shutdown Output Can 
Be Wire ANDed 

I7C® Compatible Serial Interface 

Selectable Serial Bus Address Allows Connection of 
Up to Eight AD7416s to a Single Bus 

Low Power Shutdown Mode (1 pA typ) 

Space Saving SO-8 Package 

Superior Replacement for LM75 

335 ws Update Rate 


APPLICATIONS 

Personal Computers 
Electronic Test Equipment 
Office Equipment 
Domestic Appliances 
Process Control 


GENERAL DESCRIPTION 

The AD7416 is a complete temperature monitoring system on a 
single chip. It contains a bandgap temperature sensor and 10-bit 
ADC to monitor and digitize the temperature reading to a reso- 
lution of 0.25°C, and a setpoint comparator to compare the 
measured temperature to programmed limits. On-chip registers 
can be programmed with high and low temperature limits, and 
an open drain Over Temperature Indicator (OTI) output is 
provided, which becomes active when a programmed limit is 
exceeded. 


A configuration register allows programming of the sense of the 
OTI output (active high or active low) and its operating mode 
(Comparator or Interrupt). A programmable fault queue 
counter allows the number of out-of-limit measurements that 
must occur before triggering the OTI output to be set, to pre- 
vent spurious triggering of the OTT output in noisy environments. 


An I*?C-compatible serial interface allows the AD7416 registers 
to be written to and read back. The three LSBs of the AD7416’s 
serial bus address can be selected, which allows up to eight 
AD7416s to be connected to a single bus. 


The AD7416’s wide supply voltage range (2.7 V to 5.5 V) low 
supply current (0.25 mA typ) and I?C-compatible interface, 
make it ideal for a variety of applications, including personal 
computers, office equipment and domestic appliances. 


The part is available in an 8-lead SO-8 package. 


I°C is a registered trademark of Philips Corporation. 
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FUNCTIONAL BLOCK DIAGRAM 


BANDGAP 


10-BIT 
TEMPERATURE - 
NSO 


ANALOG-DIGITAL 
CONVERTER 


TEMPERATURE 
VALUE 
itil SETPOINT 
7 aaron COMPARATOR 


AD7416 


REGISTER 
4 Tuyst SETPOINT i 
deni REGISTER 
FAULT 
CONFIGURATION UEUE 
r REGISTER COUNTER 


PRODUCT HIGHLIGHTS 


Bs 


. Wide supply voltage range of 2.7 V to 5.5 V and a low supply 


. The AD7416 has an automatic power-down feature allowing 


The AD7416 has an on-chip temperature sensor that allows 
an accurate measurement of the ambient temperature to be 
made. It contains a 10-bit ADC that digitizes the tempera- 
ture to a 0.25°C resolution. It also contains two on-chip 
registers which allow the temperature to be compared to 
programmable high and low limits; an Over Temperature 
Indicator output is provided to recognize when this occurs. 
The measurable temperature range is —-55°C to +125°C. 


current of typically, 0.25 mA. 7 


superior power performance. At slower throughput rates the 
part can be programmed to operate in a low power shutdown 
mode, allowing further savings in power consumed by the part. 


. Space saving SO-8 packages. 


5. I?C-compatible interface. 
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ANALOG Single and 4-Channel, 8 ys, 10-Bit ADC 
DEVICES With On-Chip Temperature Sensor 


AD7816/AD7817/AD7818 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
10-Bit ADC with 8 ws Conversion Time 
One and Four Single-Ended Analog Input Channels REF iy Vpp 


The AD7816 Is a Temperature Measurement Only Device ° 


; AD7817 
On-Chip Temperature Sensor Q  OVRRIEME Tel axe | 
: TEMP REG 
SENSOR Aap 


Resolution of 0.25°C 


+1°C Error from -40°C to +85°C Sn ARoe DATA 
Wide Operating Supply Range © = ens 


2.7Vto5.5V 
Inherent Track-and-Hold Functionality SAMPLING CONTROL 
On-Chip Reference (2.5 V + 0.1%) ~ raiok ald _— = 
Over-Temperature Indicator 
Automatic Power-Down at the End of a Conversion y VBALANCE © 
Low Power Operation * 2 

4 .W at a Throughput Rate of 10 SPS re se Oe 


40 »W at a Throughput Rate of 1 kSPS oad 2) 2 
400 »W at a Throughput Rate of 10 kSPS 4 
Flexible Serial Interface 
Three-Wire Operation, Allows Easy Interfacing to 
Most Microcontrollers, Intel 8051, Motorola SPI 
National MICRO-WIRE 


APPLICATIONS 
Ambient Temperature M 

Thermostat and Fan C 
High Speed Micropro [ 


Q: 


nitori 


Monitoring (AD7817 and ee 


Industrial Process Control oO : “, pry ver! Perici 
Automotive wr The devices have an on-chip temperature sensor that allows an 7 


Battery Charging Applications accurate measurement of the ambient temperature to be 
made. The measurable temperature range is -40°C to +85°C. 


GENERAL DESCRIPTION 2. An over-temperature indicator is implemented by carrying 
The AD7818 and AD7817 are 10-bit, single and four channel out a digital comparison of the ADC code for Channel 0 
A/D converters with on-chip temperature sensor that can oper- (temperature sensor) with the contents of the on-chip over- 
ate from a single 2.7 V to 5.5 V power supply. The devices temperature register. The over-temperature indicator pin goes 
contains an 8 Us successive-approximation converter based logic low when a predetermined temperature is exceeded 
around a capacitor DAC, an on-chip temperature sensor with 3. The automatic power-down feature enables the AD7816, 
an accuracy of +1°C, an on-chip clock oscillator, inherent AD7817 and AD7818 to achieve superior power perfor- 
track-and-hold functionality and an on-chip reference (2.5 V+ mance at slower throughput rates, e.g., 40 uW at 1 kSPS 
0.1%). The AD7816 is a temperature monitoring only device in throughput rate. 


a microSOIC package. 


The on-chip temperature sensor of the AD7817 and AD7818 
can be accessed via Channel 0. When Channel 0 is selected and 
a conversion 1s initiated, the resulting ADC code at the end of 
the conversion gives a measurement of the ambient temperature 
with a resolution of +0.25°C. See Measuring Temperature 
section of the data sheet. 
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ANALOG 
DEVICES 


FEATURES 

Low Voltage Operation (2.7 V to 12 V) 
Calibrated Directly in °C 

10 mV/°C Scale Factor 

+2°C Accuracy Over Temperature (typ) 

+0.5°C Linearity (typ) 

Stable with Large Capacitive Loads 

Specified -40°C to +125°C, Operation to +150°C 
Less than 60 mA Quiescent Current 

Low Self-Heating 


APPLICATIONS 

Environmental Control Systems 
Thermal Protection 

Industrial Process Control 

Fire Alarms 

Power System Monitors 

CPU Thermal Management 


GENERAL DESCRIPTION 

The ADT45 and ADT50 are low voltage, precision centigrade 
temperature sensors. They provide a voltage output that is lin- 
early proportional to the Celsius (Centigrade) temperature. The 
ADT45/ADT50 do not require any external calibration to pro- 
vide typical accuracies of +1°C at +25°C and +2°C over the 
—40°C to +125°C temperature range. The low output imped- 
ance of the ADT45/ADT50, linear output and precise calibra- 
tion simplify interfacing to temperature control circuitry and 
A/D converters. All three devices are intended for single supply 
operation from 2.7 V to 12 V maximum. Supply current runs 
well below 60 UA providing very low self-heating—less than 
0.1°C in still air. The ADT45/ADT50 are functionally and pin 
compatible with LM45/LM50 respectively. The ADT45 pro- 
vides a 250 mV output at +25°C and reads temperature from 
0°C to +100°C. The ADT50 is specified from —40°C to +125°C, 
provides a 750 mV output at +25°C and operates to +125°C 
from a single 2.7 V supply. Both the ADT45 and ADT50 have 
an output scale factor of +10 mV/°C. Operation extends to 
+150°C with reduced accuracy for all devices when operating 
from a 12 V supply. 


The ADT45/ADT50 are available in the low cost 3-lead 
SOT-23 surface mount package. 
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Low Voltage SOT-23 
Temperature Sensors 


| ADT43/ADTS0 


FUNCTIONAL BLOCK DIAGRAM 


+Vg (2.7V to 12V) 


ADTS50 “our 


PACKAGE TYPES AVAILABLE 
SOT-23 


TOP VIEW GND 
(Not to Scale) EI 
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ANALOG PRID Conditioning Circuit 
DEVICES and Temperature Controller 


ADT70* 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
PRTD Temperature Measurement Range 
Typically IC Measurement Error +0.1°C NULLA NULLB BIAS 25Vrerour 


Includes Two Matched Current Sources 
Rail-to-Rail Output Instrumentation Amp 
Uncommitted, Rail-to-Rail Output, Op Amp 
On-Board +2.5 V Reference louTA 
Temperature Coefficient +25 ppm/°C 


MATCHED 
CURRENT 
SOURCES 


+5 V or +5 V Operation 

Supply Current 4 mA max +INiq O nll 

10 pA max in Shutdown “ina é dil 4 SHUTDOWN 
APPLICATIONS | 
Temperature Controllers RGA RGB GND OUT, | AGND Vs DGND 

Portable Instrumentation SENSE 


Temperature Acquisition Cards 


GENERAL DESCRIPTION oe PA K 
The ADT70 provides excitation and signal conditioning for ~~ 20-Lead P-DIP (N Suffix) 
resistance-temperature devices (RTDs). It is ideally suited fo i“ < 

1 kQ Platinum RTDs (PRTDs) allowing a very wide range 


ature ch + 
ADT70 and PRTD 


can be extended to 1000°C. Accuracy of the A NuLLB [6] TOP VIEW [5] pic Gnp 


(Not to Scale) 


system over a —200°C to +1000°C temperature range ¢ epends™  «& Fa] Vourr IA 
heavily on the quality of the PRTD. Typically the ADT70 will ‘ee ie icine 


introduce an error of only +0.1°C over the transducer’s tem 
ture range, and the error may be trimmed to zero at a single 
calibration point. 


T 


The ADT70 consists of two matched 1 mA (nominal) current 
sources for transducer and reference resistor excitation, a preci- 20-Lead SOIC (R Suffix) 
sion rail-to-rail output instrumentation amplifier, a 2.5 V 

reference, and an uncommitted rail-to-rail output op amp. 


The ADT70 includes a shutdown function for battery pow- -V, [1] @ +Vg 
ered equipment that reduces the quiescent current from 4 mA to AGND [2] 119] Voy OA 
less than 10 uA. The ADT70 operates from either single +5 V or Vaer OUT [3 _INOA 
+5 V supplies. Gain or full-scale range for the PRTD and BIAS [4 | +INOA 
ADT70 system Is set by a precision external resistor connected nutLa[s] apt7o_ [i] SHUTDOWN 
to the instrumentation amplifier. The uncommitted op amp may NuLLB [6] TOP VIEW fa) Dic GND 
be used for scaling the internal voltage reference, providing a (Not to Scale) 
“ 8 “ ” $ a Bs lout A 14) Vout IA 
PRTD open” signal or “over-temperature” warning, providing 
lour B [a | 13] GND SENSE 


a heater switching signal, or other external conditioning deter- 
mined by the user. -INia [9 12] RGB 


The ADT70 1s specified for operation from —40°C to +125°C 
and is available in 20-pin DIP and SO packages. 


*Patent pending. 
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ANALOG Low Power, Programmable 
DEVICES Temperature Controller 


TMP01* 


FEATURES 

-55°C to +125°C (-67°F to +257°F) Operation 
+1.0°C Accuracy Over Temperature (typ) 
Temperature-Proportional Voltage Output 
User Programmable Temperature Trip Points 
User Programmable Hysteresis 

20 mA Open Collector Trip Point Outputs 
TTL/CMOS Compatible 

Single-Supply Operation (4.5 V to 13.2 V) 
Low Cost 8-Pin DIP and SO Packages 


APPLICATIONS 

Over/Under Temperature Sensor and Alarm 
Board Level Temperature Sensing 
Temperature Controllers 

Electronic Thermostats 

Thermal Protection 

HVAC Systems 

Industrial Process Control 

Remote Sensors 


GENERAL DESCRIPTION 

The TMP01 is a temperature sensor which generates a voltage 
output proportional to absolute temperature and a control 
signal from one of two outputs when the device is either above 
or below a specific temperature range. Both the high/low 
temperature trip points and hysteresis (overshoot) band are 
determined by user-selected external resistors. For high volume 
production, these resistors are available on-board. 


The TMP01 consists of a bandgap voltage reference combined 
with a pair of matched comparators. The reference provides 
both a constant 2.5 V output and a voltage proportional to 


absolute temperature (VPTAT) which has a precise temperature 


coefficient of 5 mV/K and is 1.49 V (nominal) at +25°C. The 
comparators compare VPTAT with the externally set tempera- 
ture trip points and generate an open-collector output signal 
when one of their respective thresholds has been exceeded. 


*Protected by U.S. Patent No. 5,195,827. 
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FUNCTIONAL BLOCK DIAGRAM 


TEMPERATURE 
SENSOR & 


VREF |1| VOLTAGE 
RI REFERENCE 
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HIGH 
R2 WINDOW 
MPARATOR 
_ (ore) fe) 
LOW i 


GND | 4, 


R3 


HYSTERESIS 
= GENERATOR 


Hysteresis is also programmed by the external resistor chain and 
is determined by the total current drawn out of the 2.5 V refer- 
ence. This current is mirrored and used to generate a hysteresis 
offset voltage of the appropriate polarity after a comparator has 
been tripped. The comparators are connected in parallel, which 
guarantees that there is no hysteresis overlap and eliminates 
erratic transitions between adjacent trip zones. 


The TMP01 utilizes proprietary thin-film resistors in conjunc- 
tion with production laser trimming to maintain a temperature 
accuracy of +1°C (typ) over the rated temperature range, with 
excellent linearity. The open-collector outputs are capable of 
sinking 20 mA, enabling the TMP01 to drive control relays 


directly. Operating from a +5 V supply, quiescent current is only 


500 WA (max). 


The TMP01 is available in the low cost 8-pin epoxy mini-DIP 
and SO (small outline) packages, and in die form. 
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ANALOG 
DEVICES 


Serial Digital Output Thermometers 


TMP03/TMP04* 


FEATURES 
Low Cost 3-Pin Package 
Modulated Serial Digital Output 

Proportional to Temperature 
+1.5°C Accuracy (typ) from -25°C to +100°C 
Specified —40°C to +100°C, Operation to 150°C 
Power Consumption 6.5 mW Max at 5 V 
Flexible Open-Collector Output on TMP03 
CMOS/TTL Compatible Output on TMP04 
Low Voltage Operation (4.5 V to 7 V) 


APPLICATIONS 

Isolated Sensors 

Environmental Control Systems 
Computer Thermal Monitoring 
Thermal Protection 

Industrial Process Control 
Power System Monitors 


GENERAL DESCRIPTION | 

The TMP03/TMP04 is a monolithic temperature detector that 
generates a modulated serial digital output that varies in direct 
proportion to the temperature of the device. An onboard sensor 
generates a voltage precisely proportional to absolute tempera- 
ture which is compared to an internal voltage reference and 
input to a precision digital modulator. The ratiometric encoding 
format of the serial digital output is independent of the clock 
drift errors common to most serial modulation techniques such 
as voltage-to-frequency converters. Overall accuracy is +1.5°C 
(typical) from —25°C to +100°C, with excellent transducer lin- 
earity. The digital output of the TMP04 is CMOS/TTL com- 
patible, and is easily interfaced to the serial inputs of most 
popular micro-processors. The open-collector output of the 
TMP03 is capable of sinking 5 mA. The TMP03 is best suited 
for systems requiring isolated circuits utilizing optocouplers or 
isolation transformers. 


The TMP03 and TMP04 are specified for operation at supply 
voltages from 4.5 V to 7 V. Operating from +5 V, supply cur- 
rent (unloaded) is less than 1.3 mA. 

The TMP03/TMP04 are rated for operation over the —40°C to 
+100°C temperature range in the low cost TO-92, SO-8, and 
TSSOP-8 surface mount packages. Operation extends to 
+150°C with reduced accuracy. 


*Patent pending. 
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FUNCTIONAL BLOCK DIAGRAM 


TMP03/04 


TEMPERATURE 
SENSOR 


DIGITAL 
MODULATOR 


PACKAGE TYPES AVAILABLE 
TO-92 


TMP03/04 
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(Not to Scale) 
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NC = NO CONNECT 
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ANALOG 
DEVICES 


Airflow and Temperature Sensor 


TMP 12” 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

Temperature Sensor Includes 100 2 Heater 
Heater Provides Power IC Emulation 
Accuracy +3°C typ. from —40°C to +100°C 
Operation to +150°C 

5 mV/°C Internal Scale-Factor 

Resistor Programmable Temperature Setpoints 
20 mA Open-Collector Setpoint Outputs 
Programmable Thermal Hysteresis 

Internal 2.5 V Reference 

Single 5 V Operation 

400 »A Quiescent Current (Heater OFF) 
Minimal External Components 


APPLICATIONS 

System Airflow Sensor 

Equipment Over-Temperature Sensor 
Over-Temperature Protection 

Power Supply Thermal Sensor 
Low-Cost Fan Controller 


GENERAL DESCRIPTION 

The TMP12 is a silicon-based airflow and temperature sensor 
designed to be placed in the same airstream as heat generating 
components that require cooling. Fan cooling may be required 
continuously, or during peak power demands, e.g. for a power 
supply, and if the cooling systems fails, system reliability and/or 
safety may be impaired. By monitoring temperature while emu- 
lating a power IC, the ,TMP12 can provide a warning of cooling 
system failure. 


The TMP12 generates an internal voltage that is linearly pro- 
portional to Celsius (Centigrade) temperature, nominally 

+5 mV/°C. The linearized output is compared with voltages 
from an external resistive divider connected to the TMP12’s 

2.5 V precision reference. The divider sets-up one or two refer- 
ence voltages, as required by the user, providing one or two 
temperature setpoints. Comparator outputs are open-collector 
transistors able to sink over 20 mA. There is an on-board hyster- 
esis generator provided to speed up the temperature-setpoint 
output transitions, this also reduces erratic output transitions in 
noisy environments. Hysteresis is programmed by the external 
resistor chain and is determined by the total current drawn from 
the 2.5 V reference. The TMP12 airflow sensor also incorpo- 
rates a precision, low temperature coefficient 100 Q heater resis- 
tor that may be connected directly to an external 5 V supply. 


*Protected by U.S. Patent No. 5,195,827. 
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When the heater is activated it raises the die temperature in the 
DIP package approximately 20°C above ambient (in still air). 
The purpose of the heater in the TMP12 is to emulate a power 
IC, such as a regulator or Pentium CPU which has a high inter- 
nal dissipation. 


When subjected to a fast airflow, the package and die tempera- 
tures of the power device and the TMP12 (if located in the same 
airstream) will be reduced by an amount proportional to the rate 
of airflow. The internal temperature rise of the TMP12 may be 
reduced by placing a resistor in series with the heater, or reduc- 
ing the heater voltage. 


The TMP 12 is intended for single 5 V supply operation, but will 
operate on a 12 V supply. The heater is designed to operate from 

5 V only. Specified temperature range is from —40°C to +125°C, 
operation extends to +150°C at 5 V with reduced accuracy. 


The TMP12 is available in 8-pin plastic DIP and SO packages. 
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ANALOG Low Cost, Current Output 
DEVICES Temperature Transducer 


TMP17* 


FEATURES FUNCTIONAL BLOCK DIAGRAM 
Operating Temperature Range: —40°C to +105°C 
Single Supply Operation: +4 V to +30 V 
Excellent Repeatability and Stability 

High Level Output: 1 pA/K 

Monolithic IC: Temperature In/Current Out 
Minimal Self-Heating Errors 


APPLICATIONS NC = NO CONNECT 
Appliance Temperature Sensor 

Automotive Temperature Measurement and Control 
HVAC System Monitoring 

Industrial Temperature Control 

Thermocouple Cold Junction Compensation 


PACKAGE DIAGRAM 
SO-8 


3] quor VIEW 
GENERAL DESCRIPTION iclaclenaits 
The TMP17 is a monolithic integrated circuit temperature 
transducer that provides an output current proportional to NC = NO CONNECT 


absolute temperature. For a wide range of supply voltages the 


a The TMP17 is available in a low cost SO-8 surface-mount 
transducer acts as a high impedance temperature dependent 


package. 
current source of 1 UA/K. Improved design and laser wafer 
trimming of the IC’s thin-film resistors allows the TMP17 to PRODUCT HIGHLIGHTS 
achieve absolute accuracy levels and nonlinearity errors previ- 1. A wide operating temperature range (—40°C to +105°C) 
ously unattainable at a comparable price. and highly linear output make the TMP17 an ideal substi- 
The TMP17 can be employed in applications between — 40°C tute for older, more limited sensor technologies (i.e., therm- 
to + 105°C where conventional temperature sensors (1.e., istors, RTDs, diodes, thermocouples). 
thermistor, RID, thermocouple, diode) are currently being 2. The TMP17 is electrically rugged; supply irregularities and 


used. Expensive linearization circuitry, precision voltage 
references, bridge components, resistance measuring circuitry 


and cold junction compensation are not required with the 
TMP17. 3. Because the TMP17 is a temperature dependent current 


source, it is immune to voltage noise pickup and IR drops in 
the signal leads when used remotely. 


variations or reverse voltages up to 20 V will not damage 
the device. 


378 4. The high output impedance of the TMP17 provides greater 


than 0.5°C/V rejection of supply voltage drift and ripple. 


4 : ; ; ; 
cia 5. Laser wafer trimming and temperature testing insures that 


TMP17 units are easily interchangeable. 


lout — pA 
oO 


. Initial system accuracy will not degrade significantly over 
time. The TMP17 has proven long term performance and 
repeatability advantages inherent in integrated circuit design 

248 and construction. 


273 


-45 -25 0 +70 +105 +125 
TEMPERATURE -— °C 


Figure 1. Transfer Characteristic 


*Protected by U.S. Patent No. 4,123,698. 
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ANALOG 
DEVICES 


Low Voltage Temperature Sensors 


TMP39/TMP36/TMP37 


FEATURES 

Low Voltage Operation (+2.7 V to +5.5 V) 
Calibrated Directly in °C 

10 mV/°C Scale Factor (20 mV/°C on TMP37) 
+2°C Accuracy Over Temperature (typ) 
+0.5°C Linearity (typ) 

Stable with Large Capacitive Loads 
Specified -40°C to +125°C, Operation to +150°C 
Less than 50 pA Quiescent Current 
Shutdown Current 0.5 wA max 

Low Self-Heating 


APPLICATIONS 

Environmental Control Systems 
Thermal Protection 

Industrial Process Control 

Fire Alarms 

Power System Monitors 

CPU Thermal Management 


PRODUCT DESCRIPTION 

The TMP35, TMP36 and TMP37 are low voltage, precision 
centigrade temperature sensors. They provide a voltage output 
that is linearly proportional to the Celsius (Centigrade) tempera- 
ture. The TMP35/TMP36/TMP37 do not require any external 
calibration to provide typical accuracies of +1°C at +25°C and 
+2°C over the —40°C to +125°C temperature range. 


The low output impedance of the TMP35/TMP36/TMP37, and 
its linear output and precise calibration simplify interfacing to 
temperature control circuitry and A/D converters. All three 
devices are intended for single-supply operation from 2.7 V to 
5.5 V maximum. Supply current runs well below 50 uA provid- 
ing very low self-heating—less than 0.1°C in still air. In addi- 
tion, a shutdown function is provided to cut supply current to 
less than 0.5 WA. 


The TMP35 is functionally compatible with the LM35/LM45 
and provides a 250 mV output at +25°C. The TMP35 reads 
temperatures from +10°C to +125°C. The TMP36 is specified 
from —40°C to +125°C, provides a 750 mV output at +25°C 
and operates to +125°C from a single 2.7 V supply. The 
TMP36 is functionally compatible with the LM50. Both the 
TMP35 and TMP36 have an output scale factor of +10 mV/°C. 
The ‘TTMP37 is intended for applications over the range +5°C to 
+100°C, and provides an output scale factor of 20 mV/°C. The 
TMP37 provides a 500 mV output at +25°C. Operation extends 
to +150°C with reduced accuracy for all devices when operating 
from a5 V supply. 


The TMP35/TMP36/TMP37 are all available in low cost 3-pin 
TO-92, and SO-8 and 5-pin SOT-23 surface mount packages. 
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FUNCTIONAL BLOCK DIAGRAM 


+Vg (2.7V to 5.5V) 


SHUTDOWN Vout 


PACKAGE TYPES AVAILABLE 
RT-5 (SOT-23) 


Vout [1] @ |5] GND 


+Vs 2 | TOP VIEW 
(Not to Scale) 


SO-8 


NC = NO CONNECT 


TO-92 


BOTTOM VIEW 
(Not to Scale) 


PIN 1 - +Vg, PIN 2 - Voy, PIN 3 - GND 
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VOLTAGE REFERENCES 


Series and Shunt References ae 
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VOLTAGE REFERENCES 


SERIES REFERENCES SHUNT REFERENCES 


AD589 
AD1580 (1.225 V) 
AD584 = (+2.5 V, +5 V, +7.5 V or +10 V) LDO 
AD588* (+5 Vor +10 V) Ig = 45 pA 
(—5 V or —10 V) | =30mA 
(+5 V) 
AD688* (+10 V) 
AD780** (+2.5 V or +3 V) 


REF191 AD1582 AD1583 REF196 AD1584 REF194 AD1585 AD581 
LDO la=50uA | ig<50uA  LDO ig=b0uak  LDO Ig=50nA ~~ ADS587°* 
lq=45pA | SOT-23 SOT-23 la=45 pA | SOT-23 Iq=45 pA | SOT-23 REFO1 
IL=30mA L REF192 REF193 Loom. L perise IL=30mMA L REF195 
ADR290 LDO LDO LDO LDO 
Iq=12 pA Iq =45 pA Iq=45 pA Iq=45 pA Iq=45 pA 

1 =30mA ~——- I, = 30 mA l =30mA | = 30 mA 

ADR291 ADR292 AD586* 

Iq=12 pA lq=12 pA REFO2 

AD580 cL apR293 

AD680 Iq = 20 pA 

REF43** 


“Buried Zener 
*“With Temperature Output 
for) [3 = New Product since 1997 Short Form Designers' Guide. 


GO 
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VOLTAGE REFERENCES 


Nominal Noise Long Term Lowest 

Output Initial Ref 0.1 Hz Stability/ Grade 

Voltage Calibration Drift to 10 Hz 1000 Hrs lo lout # Price Fax- 
Model Volts mV ppm/°C wV p-p pV mA mA Pins 100s Comments code 
series References 
AD1582 +2.5 2 to 20 50 to 100 30 TBD 50pnA 5 3 $ 0.85 Series Mode, LDO 2125 
AD1583 +3.0 3 to 30 50 to 100 30 TBD 50uA 5 | $ 0.85 Series Mode, LDO 2125 
AD1584 +4.096 4 to 40 50 to 100 30 TBD 50uA 5 3 $ 0.85 Series Mode, LDO 2125 
AD1585 +5.0 5 to 50 50 to 100 30 TBD 50uA 5 3 $ 0.85 Series Mode, LDO 2125 
Shunt References 
AD589 +1.235 15 10 to 100 5 NS 50nA NA 2 $ 1.47. Two Terminal Shunt Reg 1185 
AD1580 +1.225 1 to 10 50 to 100 5 NS 50npA NA 3 $ 0.85 Two Terminal Shunt Reg 1963 
Fixed Output 
AD580]J +25 10 to 75 10 to 85 60 250 2 10 3 $ 2.36 Header Package Only 1176 
AD680] 42.5 50 to 100 20 to 25 10 63 0.250 10 8 $ 3.25 Low Power 1231 
REF43 +2.5 5 to 30 10 to 25 10 lppm/Mon_ 0.6 20 8/20 $ 3.75 1762 
AD780 425 0r3.0 l1to5 3 to 7 4 20 1 +10 8 $ 3.90 Very Low Noise 1355 
AD586 +5.0 2 to 25 2 to 20 + 75 3 +10 8 $ 2.65 Can Be Used at -5 V 1182 
REFO2 +5.0 5 to 100 8.5 to 250 1 NS 1.4 10 8 $ 1.65 On-Chip Temp Sensor 1756 
AD581 +10.0 5 to 30 5 to 30 50 250 1 10 3 $ 3.62 Header Package Only 177 
AD587 +10.0 5 to 10 5 to 20 + 150 4 +10 8 $ 2.60 Can Be Used at -10 V 1183 
REFO1 +10.0 30 to 100 8.5 to 65 30 NS 1.4 10 8 $ 2.59 Industry Standard 1755 
AD688 +10 iyo 3,6 6 is 12 10 16 $14.66 1234 
xFET References 
ADR290 +2.048 2 to 6 5 to 25 10 0.2 ppm IOpA 5 3/8 $ 2.42 Low Power, Low Hysteresis 2110 
ADR291 +2.50 2 to 6 5 to 25 10 0.2 ppm I2ZpA 38 3/8 $ 2.42 Low Power, Low Hysteresis 2110 
ADR292 +4.096 2 to 6 5 to 25 10 0.2 ppm WywA 5 3/8 $ 2.42 Low Power, Low Hysteresis 2110 

1 ADR293 +5.0 3 to 5 8 to 25 12 0.2 ppm 20pA 5 3/8 $ 2.42 Low Power, Low Hysteresis 2255 


C4 = New Product since 1997 Short Form Designers’ Guide. 
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VOLTAGE REFERENCES 


Precision References with Low Dropout 


Model 


REF191 
REF192 
REF193 
REF196 
REF198 
REF194 
REF195 


Nominal 


Output 


Voltage 


Volts 


+2.048 
+2.5 
+3.0 
+3.3 
+4.096 
+4.5 
+5.0 


Selectable Output 


Model 


AD584 
AD584 
AD584 
AD584 


AD588 
AD588 
AD588 
AD588 
AD588 


# of 
Buffer 
Amps 


1 


Initial Ref 
Calibration Drift 
mV ppm/°C 
2 to 10 5 to 25 
2 to 10 Bh to 25 
10 25 
10 25 
2 to 10 4to8 
2 to 10 5 to 25 
2 to 10 5 fo 25 

Output Initial 

Voltage Calibration 

Option Error 

Volts +mV 

+10 5 to 30 

+7.5 4 to 20 

+5 3 to 15 

+2.5 2.5 to 7.5 

+10 a 

+5 a 

+5 5 

—5 5 

—10 5 


PPM 
Grades 
ppm 
15,30 
15, 30 
15, 30 
15, 30 


Long Term 

Stability/ 

1000 Hrs 

pV 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

Noise 
0.1 Hz 

Tracking to 
Error 10 Hz 
+mV pV p-p 
NA 50 
NA 50 
NA 50 
NA 50 
NS 6 
NS 6 
1.5 6 
NS 6 
NS 6 


lo 


mA mA 
45 uA 30 
45 uA 30 
45 uA 30 
45 uA 30 
45 uA 30 
45 nA 30 
45 uA 30 

Long 

Term 

Stability/ 

1000 Hrs 

ppm 

25 

25 

20 

25 

15 

15 

15 

15 

15 


= 
7 


Com MmOnnnn UU * 


Lowest 
Grade 
Price 
100s 


$3.60 
$3.60 
$1.49 
$2.20 
$2.20 
$2.20 
$1.40 


Comments 


High lout 
High lout 
High lout 
High lout 
High lout 
High lout 
High lout 


Lowest 
Grade 
Price 
100s 


$4.10 
$4.10 
$4.10 
$4.10 


$6.82 
$6.82 
$6.82 
$6.82 
$6.82 


Fax- 
code 


1761 
1761 
1761 
1761 
1761 
1761 
1761 


Fax- 
code 


1180 
1180 
1180 
1180 


1184 
1184 
1184 
1184 
1184 
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ANALOG 
DEVICES 


FEATURES 
Wide Operating Range: 50 »A-10 mA 
Initial Accuracy: +0.1% max 
Temperature Drift: +50 ppm/°C max 
Output Impedance: 0.5 max 
Wideband Noise (10 Hz-10 kHz): 20 pV rms 
Operating Temperature Range: -40°C to +85°C 
High ESD Rating 

4 kV Human Body Model 

400 V Machine Model 
Compact, Surface-Mount, SOT-23 Package 


GENERAL DESCRIPTION 

The AD1580 is a low cost, two-terminal (shunt), precision 
bandgap reference. It provides an accurate 1.225 V output for 
input currents between 50 WA and 10 mA. 


The AD1580’s superior accuracy and stability is made possible 
by the precise matching and thermal tracking of on-chip compo- 
nents. Proprietary curvature correction design techniques have 
been used to minimize the nonlinearities in the voltage output 
temperature characteristics. The AD1580 is stable with any 
value of capacitive load. 


The low minimum operating current makes the AD1580 ideal 
for use in battery powered 3 V or 5 V systems. However, the 
wide operating current range means that the AD1580 1s ex- 
tremely versatile and suitable for use in a wide variety of high 
current applications. 


The AD1580 is available in two grades, A and B, both of which 
are provided in an SOT-23 package, the smallest surface mount 
package available on the market. Both grades are specified over 
the industrial temperature range of —40°C to +85°C. 


TARGET APPLICATIONS 

1. Portable, Battery-Powered Equipment: 
Cellular Phones, Notebook Computers, PDAs, GPS and 
DMM. 


2. Computer Workstations 
Suitable for use with a wide range of video RAMDACs. 


. Smart Industrial Transmitters 
PCMCIA Cards. 

Automotive. 

3 V/5 V 8-12-Bit Data Converters. 


ee 


REV. 0 


1.2 V Micropower, Precision 
Shunt Voltage Reference 


AD1980 


PIN CONFIGURATION 
SOT-23 PACKAGE 


V+ xe 
E |3 | NC (OR V-) 
v-[2] 


NC = NO CONNECT 


QUANTITY 


of wo 
—40 -30 -20 -10 0 10 20 30 40 
TEMPERATURE DRIFT — ppm/°C 


Reverse Voltage Temperature Drift Distribution 


QUANTITY 


0 
-10 -8 -—& -4 -2 0 z 4 6 8 10 
OUTPUT ERROR - mV 


Reverse Voltage Error Distribution 
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ANALOG 2.9 V to 5.0 V Micropower, Precision 
DEVICES Series Mode Voltage References 


AD1982/AD1583/AD1584/AD1585 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Series Reference (2.5 V, 3 V, 4.096 V, 5 V) 

Initial Accuracy: +0.1% max 

Temperature Drift: +50 ppm/°C max 

Low Quiescent Current: 65 wA max 

Current Output Capability: +5 mA 

Wide Supply Range: Vin = Vout + 200 mV to 12 V 
Wideband Noise (10 Hz-10 kHz): 50 .»V rms 
Operating Temperature Range: -40°C to +85°C 


Compact, Surface-Mount, SOT-23 Package io er 
GENERAL DESCRIPTION 
The AD1582, AD1583, AD1584 and AD1585 are a family of TARGET APPLICATIONS 
low cost, low power, low dropout, precision bandgap references. 1. Portable, Battery Powered Equipment. Notebook Comput- 
These designs are available as three-terminal (series) devices and ers, Cellular Phones, Pagers, PDAs, GPSs and DMMs. 
are packaged in the compact SOT-23, 3-pin, surface mount 2. Computer Workstations. Suitable for use with a wide range 


package. The versatility of these references makes them ideal for of video RAMDACs. 
use in battery powered 3 V or 5 V systems where there may be 


wide variations in supply voltage and a need to minimize power 
dissipation. 4. PCMCIA Cards. 


3. Smart Industrial Transmitters. 


The superior accuracy and temperature stability of the AD1582/ 5. Automotive. 
AD1583/AD1584/AD1585 is made possible by the precise 6. Hard Disk Drives. 

matching and thermal tracking of on-chip components. Patented 7. 3V/5 V 8-Bit-12-Bit Data Converters. 
temperature drift curvature correction design techniques have 

been used to minimize the nonlinearities in the voltage output 

temperature characteristic. Po 


These series mode devices (AD1582/AD1583/AD1584/AD 1585) 


will source or sink up to 5 mA of load current and operate effi- 700 er ae 
ciently with only 200 mV of required headroom. This family will 600 

draw a maximum 65 UA of quiescent current with only a < a 
1.0 WA/V variation with supply voltage. The advantage of these Y ee 4 

designs over conventional shunt devices is extraordinary. Valu- z 400 

able supply current is no longer wasted through an input series © any 

resistor and maximum power efficiency is achieved at all input 

voltage levels. = 

The AD1582, AD1583, AD1584 and AD1585 are available in = 

two grades, A and B, both of which are provided in the smallest 0 

available package on the market, the SOT-23. Both grades are aad Womens 
specified over the industrial temperature range of —40°C to *3.076kQ SOURCE RESISTOR 
+85°C. Figure 1. Supply Current (uA) vs. Supply Voltage (V) 
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DEVICES 


High Precision 
2.9 V IC Reference. 


AD380* 


FEATURES 

Laser Trimmed to High Accuracy: 2.500 V + 0.4% 
3-Terminal Device: Voltage In/Voltage Out 

Excellent Temperature Stability: 10 ppm/°C (AD580M, U) 
Excellent Long-Term Stability: 250 wV (25 wV/Month) 
Low Quiescent Current: 1.5 mA max 

Small, Hermetic IC Package: TO-52 Can 

MIL-STD-883 Compliant Versions Available 


PRODUCT DESCRIPTION 

The AD580 is a three-terminal, low cost, temperature compen- 
sated, bandgap voltage reference which provides a fixed 2.5 V 
output for inputs between 4.5 V and 30 V. A unique combina- 
tion of advanced circuit design and laser-wafer trimmed thin- 
film resistors provide the AD580 with an initial tolerance of 
+0.4%, a temperature stability of better than 10 ppm/°C and 
long-term stability of better than 250 uV. In addition, the low 
quiescent current drain of 1.5 mA max offers a clear advantage 
over classical Zener techniques. 


The AD580 is recommended as a stable reference for all 8-, 10- 
and 12-bit D-to-A converters that require an external reference. 
In addition, the wide input range of the AD580 allows opera- 
tion with 5 volt logic supplies making the AD580 ideal for digi- 
tal panel meter applications or whenever only a single logic 
power supply is available. 


The AD580J, K, L and M are specified for operation over the 
0°C to +70°C temperature range; the AD580S, T and U are 
specified for operation over the extended temperature range of 
—55°C to +125°C. 


*Protected by Patent Nos. 3,887,863; RE30,586. 
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FUNCTIONAL BLOCK DIAGRAM 


+E 


AD580 


TO-52 
BOTTOM VIEW 


PRODUCT HIGHLIGHTS 


i, 


. The low quiescent current drain of the AD580 makes it ideal 


Laser-trimming of the thin-film resistors minimizes the 
AD580 output error. For example, the AD580L output 
tolerance is +10 mV. 


. The three-terminal voltage in/voltage out operation of the 


AD580 provides regulated output voltage without any exter- 
nal components. 


. The AD580 provides a stable 2.5 V output voltage for input 


voltages between 4.5 V and 30 V. The capability to provide a 
stable output voltage using a 5-volt input makes the AD580 
an ideal choice for systems that contain a single logic power 


supply. 


. Thin-film resistor technology and tightly controlled 


bipolar processing provide the AD580 with temperature 
stabilities to 10 ppm/°C and long-term stability better than 
250 UV. 


for CMOS and other low power applications. 


. The AD580 is available in versions compliant with 


MIL-STD-883. Refer to the Analog Devices Military Prod- 
ucts Databook or current AD580/883B data sheet for de- 
tailed specifications. 


8-11 


8-12 


ANALOG 
DEVICES 


High Precision 
10 V IC Reference 


AD581* 


FEATURES 
Laser Trimmed to High Accuracy: 

10.000 Volts +5 mV (L and U) 
Trimmed Temperature Coefficient: 

5 ppm/°C max, 0°C to +70°C (L) 

10 ppm/°C max, -55°C to +125°C (U) 
Excellent Long-Term Stability: 

25 ppm/1000 hrs. (Noncumulative) 
Negative 10 Volt Reference Capability 
Low Quiescent Current: 1.0 mA max 
10 mA Current Output Capability 
3-Terminal TO-5 Package 
MIL-STD-883 Compliant Versions Available 


PRODUCT DESCRIPTION 

The AD581 is a three-terminal, temperature compensated, 
monolithic bandgap voltage reference which provides a precise 
10.00 volt output from an unregulated input level from 12 to 30 
volts. Laser Wafer Trimming (LWT) is used to trim both the 
initial error at +25°C as well as the temperature coefficient, 
which results in high precision performance previously available 
only in expensive hybrids or oven-regulated modules. The 5 mV 
initial error tolerance and 5 ppm/°C guaranteed temperature 
coefficient of the AD581L represent the best performance com- 
bination available in a monolithic voltage reference. 


The bandgap circuit design used in the AD581 offers several 
advantages over classical Zener breakdown diode techniques. 
Most important, no external components are required to achieve 
full accuracy and stability of significance to low power systems. 
In addition, total supply current to the device, including the 
output buffer amplifier (which can supply up to 10 mA) is typi- 
cally 750 WA. The long-term stability of the bandgap design is 
equivalent or superior to selected Zener reference diodes. 


The AD581 is recommended for use as a reference for 8-, 10- or 
12-bit D/A converters which require an external precision refer- 
ence. The device is also ideal for all types of A/D converters up 
to 14-bit accuracy, either successive approximation or integrat- 
ing designs, and in general can offer better performance than 
that provided by standard self-contained references. 


The AD581J, K, and L are specified for operation from 0°C to 
+70°C; the AD581S, T, and U are specified for the -55°C to 
+125°C range. All grades are packaged in a hermetically sealed 
three-terminal TO-5 metal can. 


*Covered by Patent Nos. 3,887,863; RE 30,586. 
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FUNCTIONAL BLOCK DIAGRAM 


O 


+Vs 


Vout O 


AD581 


GND 


O 


TO-5 
BOTTOM VIEW 


PRODUCT HIGHLIGHTS 

1. Laser trimming of both initial accuracy and temperature 
coefficient results in very low errors over temperature with- 
out the use of external components. The AD581L has a 
maximum deviation from 10.000 volts of +7.25 mV from 
0°C to +70°C, while the AD581U guarantees +15 mV maxi- 
mum total error without external trims from —55°C to +125°C. 


2. Since the laser trimming is done on the wafer prior to separa- 
tion into individual chips, the AD581 will be extremely valu- 
able to hybrid designers for its ease of use, lack of required 
external trims, and inherent high performance. 


3. The AD581 can also be operated in a two-terminal 
“Zener” mode to provide a precision negative 10 volt refer- 
ence with just one external resistor to the unregulated sup- 
ply. The performance in this mode is nearly equal to that of 
the standard three-terminal configuration. 


4. Advanced circuit design using the bandgap concept 
allows the AD581 to give full performance with an unregu- 
lated input voltage down to 13 volts. With an external resis- 
tor, the device will operate with a supply as low as 11.4 volts. 


5. The AD581 is available in versions compliant with MIL- 
STD-883. Refer to the Analog Devices Military Products 
Databook or current AD581/883B data sheet for detailed 
specifications. 
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FEATURES 

Four Programmable Output Voltages: 
10.000 V, 7.500 V, 5.000 V, 2.500 V 

Laser-Trimmed to High Accuracies 

No External Components Required 

Trimmed Temperature Coefficient: 

5 ppm/°C max, 0°C to +70°C (AD584L) 

5 ppm/°C max, -55°C to +125°C (AD584T) 
Zero Output Strobe Terminal Provided 
Two Terminal Negative Reference 

Capability (5 V & Above) 

Output Sources or Sinks Current 

Low Quiescent Current: 1.0 mA max 

10 mA Current Output Capability 
MIL-STD-883 Compliant Versions Available 


GENERAL DESCRIPTION 

The AD584 is an eight-terminal precision voltage reference 
offering pin-programmable selection of four popular output 
voltages: 10.000 V, 7.500 V, 5.000 V and 2.500 V. Other out- 
put voltages, above, below or between the four standard out- 
puts, are available by the addition of external resistors. Input 
voltage may vary between 4.5 and 30 volts. 


Laser Wafer Trimming (LWT) is used to adjust the pin-pro- 
grammable output levels and temperature coefficients, resulting 
in the most flexible high precision voltage reference available in 
monolithic form. 


In addition to the programmable output voltages, the AD584 
offers a unique strobe terminal which permits the device to be 
turned on or off. When the AD584 is used as a power supply 
reference, the supply can be switched off with a single, low- 
power signal. In the “off” state the current drain by the AD584 
is reduced to about 100 UA. In the “on” state the total supply 
current is typically 750 WA including the output buffer amplifier. 


The AD584 is recommended for use as a reference for 8-, 10- 
or 12-bit D/A converters which require an external precision 
reference. The device is also ideal for all types of A/D converters 
of up to 14-bit accuracy, either successive approximation or 
integrating designs, and in general can offer better performance 
than that provided by standard self-contained references. 


The AD584J, K and L are specified for operation from 0°C to 
+70°C; the AD584S and T are specified for the —55°C to 
+125°C range. All grades are packaged in a hermetically sealed 
eight-terminal TO-99 metal can; the AD584 J and K are also 
available in an 8-pin plastic DIP. 


*Protected by U.S. Patent No. 3,887,863; RE 30,586 
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Pin Programmable 
Precision Voltage Reference 


AD384* | 


PIN CONFIGURATIONS 


8-Pin TO-99 8-Pin DIP 


TAB 


TOP VIEW 


10.0V (1) (7) CAP 10.0v[1] 
AD584 
5.0V(2) topview ©) Vac 
(Not to Scale) 
2.5V(3) (5) STROBE COMMON | 4 | 


COMMON 


PRODUCT HIGHLIGHTS 
. The flexibility of the AD584 eliminates the need to design-in 


2.5V | 3 | (Not to Scale)| &| Vec 


and inventory several different voltage references. Further- 
more one AD584 can serve as several references simulta- 


neously when buffered properly. 


. Laser trimming of both initial accuracy and temperature 


coefficient results in very low errors over temperature with- 
out the use of external components. The AD584LH has a 
maximum deviation from 10.000 volts of 7.25 mV from 


OPS te F70"G, 


. The AD584 can be operated in a two-terminal “Zener” 


mode at 5 volts output and above. By connecting the input 
and the output, the AD584 can be used in this “Zener” 


configuration as a negative reference. 


. The output of the AD584 is configured to sink or source 
currents. This means that small reverse currents can be toler- 


ated in circuits using the AD584 without damage to the 
reference and without disturbing the output voltage (10 V, 


7.5 V and 5 V outputs). 


. The AD584 is available in versions compliant with MIL- 


STD-883. Refer to the Analog Devices Military Products 
Databook or current AD584/883B data sheet for detailed 


specifications. 
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High Precision 
0 V Reference 


AD386 


FEATURES 
Laser Trimmed to High Accuracy: 
5.000 V +2.0 mV (M Grade) 
Trimmed Temperature Coefficient: 
2 ppm/°C max, 0°C to +70°C (M Grade) 
5 ppm/°C max, -40°C to +85°C (B & L Grades) 
10 ppm/°C max, -55°C to +125°C (T Grade) 
Low Noise, 100 nV/VHz 
Noise Reduction Capability 
Output Trim Capability 
MIL-STD-883 Compliant Versions Available 
Industrial Temperature Range SOICs Available 
Output Capable of Sourcing or Sinking 10 mA 


PRODUCT DESCRIPTION 

The AD586 represents a major advance in the state-of-the-art in 
monolithic voltage references. Using a proprietary ion-implanted 
buried Zener diode and laser wafer trimming of high stability 
thin-film resistors, the AD586 provides outstanding performance 
at low cost. 


The AD586 offers much higher performance than most other 

5 V references. Because the AD586 uses an industry standard 
pinout, many systems can be upgraded instantly with the AD586. 
The buried Zener approach to reference design provides lower 
noise and drift than bandgap voltage references. The AD586 
offers a noise reduction pin which can be used to further reduce 
the noise level generated by the buried Zener. 


The AD586 is recommended for use as a reference for 8-, 10-, 
12-, 14- or 16-bit D/A converters which require an external 
precision reference. The device is also ideal for successive 
approximation or integrating A/D converters with up to 14 bits 
of accuracy and, in general, can offer better performance than 
the standard on-chip references. 


The AD586J, K, L and M are specified for operation from 0°C 
to +70°C, the AD586A and B are specified for —-40°C to +85°C 
operation, and the AD586S and T are specified for -55°C to 
+125°C operation. The AD586J, K, L and M are available in an 
8-pin plastic DIP. The AD586J, K, L, A and B are available in 
an 8-pin plastic surface mount small outline (SO) package. The 
AD586J, K, L, S and T are available in an 8-pin cerdip package. 


REV. C 


FUNCTIONAL BLOCK DIAGRAM 


+Vin 


NOISE REDUCTION 


GROUND 


NOTE: PINS 1, 3 & 7 ARE INTERNAL TEST POINTS. 
MAKE NO CONNECTIONS TO THESE POINTS. 


PRODUCT HIGHLIGHTS 


I 


. The AD586 is available in versions compliant with MIL- 


Laser trimming of both initial accuracy and temperature 
coefficients results in very low errors over temperature with- 
out the use of external components. The AD586M has a 
maximum deviation from 5.000 V of +2.45 mV between 0°C 
and +70°C, and the AD586T guarantees +7.5 mV maximum 
total error between —55°C and +125°C. 


. For applications requiring higher precision, an optional fine- 


trim connection is provided. 


. Any system using an industry standard pinout reference can 


be upgraded instantly with the AD586. 


. Output noise of the AD586 is very low, typically 4 uV p-p. A 


noise reduction pin is provided for additional noise filtering 
using an external capacitor. 


STD-883. Refer to the Analog Devices Military Products 
Databook or current AD586/883B data sheet for detailed 
specifications. 
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ANALOG 
DEVICES 


High Precision 
10 V Reference 


AD387 


FEATURES 
Laser Trimmed to High Accuracy: 
10.000 V +5 mV (L and U Grades) 
Trimmed Temperature Coefficient: 
5 ppm/°C max, (L and U Grades) 
Noise Reduction Capability 
Low Quiescent Current: 4 mA max 
Output Trim Capability 
MIL-STD-883 Compliant Versions Available 


PRODUCT DESCRIPTION 

The AD587 represents a major advance in the state-of-the-art in 
monolithic voltage references. Using a proprietary ion-implanted 
buried Zener diode and laser wafer trimming of high stability 
thin-film resistors, the AD587 provides outstanding perfor- 
mance at low cost. 


The AD587 offers much higher performance than most other 
10 V references. Because the AD587 uses an industry standard 
pinout, many systems can be upgraded instantly with the AD587. 
The buried Zener approach to reference design provides lower 
noise and drift than bandgap voltage references. The AD587 
offers a noise reduction pin which can be used to further reduce 
the noise level generated by the buried Zener. 


The AD587 is recommended for use as a reference for 8-, 10-, 
12-, 14- or 16-bit D/A converters which require an external 
precision reference. The device is also ideal for successive 
approximation or integrating A/D converters with up to 14 bits 
of accuracy and, in general, can offer better performance than 
the standard on-chip references. 


The AD587J, K and L are specified for operation from 0°C to 
+70°C, and the AD587S, T and U are specified for —-55°C to 
+125°C operation. All grades are available in 8-pin cerdip. The 
J and K versions are also available in an 8-pin Small Outline IC 
(SOIC) package for surface mount applications, while the J, K 
and L grades also come in an 8-pin plastic package. 


Rev. G 


FUNCTIONAL BLOCK DIAGRAM 


NOISE 
+Vin REDUCTION 


GROUND 


NOTE: PINS 1, 3 & 7 ARE INTERNAL TEST POINTS. 
MAKE NO CONNECTIONS TO THESE POINTS. 


PRODUCT HIGHLIGHTS 

1. Laser trimming of both initial accuracy and temperature 
coefficients results in very low errors over temperature with- 
out the use of external components. The AD587L has a 
maximum deviation from 10.000 V of +8.5 mV between 0°C 
and +70°C, and the AD587U guarantees +14 mV maximum 
total error between —55°C and +125°C. 


2. For applications requiring higher precision, an optional fine 
trim connection is provided. 


3. Any system using an industry standard pinout 10 volt refer- 
ence can be upgraded instantly with the AD587. 


4. Output noise of the AD587 is very low, typically 4 uV p-p. A 
noise reduction pin is provided for additional noise filtering 
using an external capacitor. 


5. The AD587 is available in versions compliant with MIL- 
STD-883. Refer to the Analog Devices Military Products 
Databook or current AD587/883B data sheet for detailed 
specifications. 
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ANALOG 
DEVICES 


High Precision Voltage Reference 


AD388* 


FEATURES 
Low Drift: 1.5 ppm/°C 
Low Initial Error: 1 mV 
Pin-Programmable Output 

+10 V, +5 V, +5 V Tracking, -5 V, -10 V 
Flexible Output Force and Sense Terminals 
High Impedance Ground Sense 
Machine-Insertable DIP Packaging 
MIL-STD-883 Compliant Versions Available 


PRODUCT DESCRIPTION 

The AD588 represents a major advance in the state-of-the-art in 
monolithic voltage references. Low initial error and low tem- 
perature drift give the AD588 absolute accuracy performance 
previously not available in monolithic form. The AD588 uses a 
proprietary ion-implanted buried Zener diode, and laser-wafer- 
drift trimming of high stability thin-film resistors to provide 
outstanding performance at low cost. 


The AD588 includes the basic reference cell and three addi- 
tional amplifiers which provide pin-programmable output 
ranges. The amplifiers are laser-trimmed for low offset and low 
drift to maintain the accuracy of the reference. The amplifiers 
are configured to allow Kelvin connections to the load and/or 
boosters for driving long lines or high-current loads, delivering 
the full accuracy of the AD588 where it is required in the appli- 
cation circuit. 


The low initial error allows the AD588 to be used as a system 
reference in precision measurement applications requiring 12- 
bit absolute accuracy. In such systems, the AD588 can provide a 
known voltage for system calibration in software and the low 
drift allows compensation for the drift of other components in a 
system. Manual system calibration and the cost of periodic 
recalibration can therefore be eliminated. Furthermore, the 
mechanical instability of a trimming potentiometer and the 
potential for improper calibration can be eliminated by using the 
AD588 in conjunction autocalibration software. 


The AD588 1s available in seven versions. The AD588 JQ and 
KQ grades are packaged in a 16-pin cerdip and are specified for 
0°C to +70°C operation. AD588AQ and BQ grades are pack- 
aged in a 16-pin cerdip and are specified for the —25°C to 
+85°C industrial temperature range. The ceramic AD588SQ 
and TQ grades are specified for the full military/aerospace tem- 
perature range. For military surface mount applications, the 
AD588SE and TE grades are also available in 20-pin LCC 
packages. 


*Covered by Patent Number 4,644,253. 


REV. B 


FUNCTIONAL BLOCK DIAGRAM 


A3 OUT 
SENSE 


NOISE 


REDUCTION A3 IN 


VHIGH 


GAIN GND GND Viow BAL Vc, A4IN 
ADJ SENSE SENSE ADJ 
+IN —-IN 
PRODUCT HIGHLIGHTS 


l. 


The AD588 offers 12-bit absolute accuracy without any user 
adjustments. Optional fine-trim connections are provided for 
applications requiring higher precision. The fine-trimming 
does not alter the operating conditions of the Zener or the 
buffer amplifiers and thus does not increase the temperature 
drift. 


. Output noise of the AD588 is very low—typically 6 uV p-p. A 


pin is provided for additional noise filtering using an external 
capacitor. 


. Aprecision +5 V tracking mode with Kelvin output connec- 


tions is available with no external components. Tracking 
error is less than one millivolt and a fine-trim is available for 


applications requiring exact symmetry between the +5 V and 
—5 V outputs. 


. Pin strapping capability allows configuration of a wide variety 


of outputs: +5 V, +5 V and +10 V, —-5 V & -10 V dual out- 
puts or +5 V, —5 V, +10 V, —-10 V single outputs. 


. Extensive temperature testing at —55°C, —25°C, 0°C, +25°C, 


+50°C, +70°C, +85°C and +125°C ensures that the speci- 
fied temperature coefficient is truly representative of device 
performance. 
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ANALOG 
DEVICES 


Two Terminal IC 
1.2 V Reference 


AD389 


FEATURES 
Superior Replacement for Other 1.2 V References 
Wide Operating Range: 50 pA to5 mA 
Low Power: 60 pW Total Pp at 50 pA 
Low Temperature Coefficient: 
10 ppm/°C max, 0°C to +70°C (AD589M) 
25 ppm/°C max, -55°C to +125°C (AD589U) 
Two-Terminal “Zener” Operation 
Low Output Impedance: 0.6 V 
No Frequency Compensation Required 
Low Cost 
MIL-STD-883 Compliant Versions Available 


PRODUCT DESCRIPTION 

The AD589 is a two-terminal, low cost, temperature compen- 
sated bandgap voltage reference which provides a fixed 1.23 V 
Output voltage for input currents between 50 WA and 5.0 mA. 


The high stability of the AD589 is primarily dependent upon the 
matching and thermal tracking of the on-chip components. 
Analog Devices’ precision bipolar processing and thin-film 
technology combine to provide excellent performance at low 
cost. 


Additionally, the active circuit produces an output impedance 
ten times lower than typical low-TC Zener diodes. This feature 
allows operation with no external components required to 
maintain full accuracy under changing load conditions. 


The AD589 is available in seven versions. The AD589J, K, L 
and M grades are specified for 0°C to +70°C operation, while 
the S, T, and U grades are rated for the full -55°C to +125°C 
temperature range. All grades are available in a metal can 
(H-02A) package. The AD589J is also available in an 8-pin 
SOIC package. 


REV. B 


FUNCTIONAL BLOCK DIAGRAMS 
SOIC (SO-8) Metal Can (H-02A) 


+V 


v= 
BOTTOM VIEW 


TOP VIEW 


PRODUCT HIGHLIGHTS 


ft. 


2s 


The AD589 is a two-terminal device which delivers a 
constant reference voltage for a wide range of input 
current. 


Output impedance of 0.6 Q and temperature coefficients as 
low as 10 ppm/°C insure stable output voltage over a wide 
range of operating conditions. 


. The AD589 can be operated as a positive or negative 


reference. “Floating” operation is also possible. 


4. The AD589 will operate with total current as low as 50 uA 


(60 uW total power dissipation), ideal for battery powered 
instrument applications. 


. The AD589 is an exact replacement for other 1.2 V ref- 


erences, offering superior temperature performance and 
reduced sensitivity to capacitive loading. 


. The AD5839 is available in versions compliant with MIL- 


STD-883. Refer to the Analog Devices Military Products 
Databook or current AD589/883B data sheet for detailed 
specifications. 
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ANALOG 
DEVICES 


AD680* 


FEATURES 
Low Quiescent Current: 250 w~A max 
Laser Trimmed to High Accuracy: 
2.5 V +5 mV max (AN, AR Grade) 
Trimmed Temperature Coefficient: 
20 ppm/°C max (AN, AR Grade) 
Low Noise: 8 wV p-p from 0.1 Hz to 10 Hz 
250 nV/VHz Wideband 
Temperature Output Pin (N, R Packages) 
Available in Three Package Styles: 
8-Pin Plastic DIP, 8-Pin SOIC and 3-Pin TO-92 


PRODUCT DESCRIPTION 

The AD680 is a bandgap voltage reference which provides a 
fixed 2.5 V output from inputs between 4.5 V and 36 V. The 
architecture of the AD680 enables the reference to be operated 
at a very low quiescent current while still realizing excellent dc 
characteristics and noise performance. Trimming of the high 
stability thin-film resistors is performed for initial accuracy and 
temperature coefficient, resulting in low errors over temperature. 


The precision dc characteristics of the AD680 make it ideal for 
use as a reference for D/A converters which require an external 
precision reference. The device is also ideal for A/D converters 
and, in general, can offer better performance than the standard 
on-chip references. 


Based upon the low quiescent current of the AD680, which 
rivals that of many incomplete two-terminal references, the 
AD680 is recommended for low power applications such as 
hand-held battery equipment. 


A temperature output pin is provided on the 8-pin package 
versions of the AD680. The temperature output pin provides an 
output voltage that varies linearly with temperature and allows 
the AD680 to be configured as a temperature transducer while 
providing a stable 2.5 V output. 


The AD680 is available in five grades. The AD680AN 1s speci- 
fied for operation from —40°C to +85°C, while the AD680JN 

is specified for 0°C to +70°C operation. Both the AD680AN 
and AD680JN are available in 8-pin plastic DIP packages. The 
AD680AR is specified for operation from —40°C to +85°C, 
while the AD680JR is specified for 0°C to +70°C operation. 
Both are available in an 8-pin Small Outline IC (SOIC) pack- 
age. The AD680JT is specified for 0°C to +70°C operation and 
is available in a 3-pin TO-92 package. 


*Protected by U.S. Patent Nos. 4,902,959; 4,250,445 and 4,857,862. 


REV. C 


Low Power, Low Cost 
2.5 V Reference 


CONNECTION DIAGRAMS 


AD680 


TOP VIEW PIN 3 PIN 2 
TEMP | 3 | (Not to Scale)| ©] Vout a g a 
GND[4 | 5} NC Vin. Vout 


NC = NO CONNECT 
BOTTOM VIEW 


* TP DENOTES FACTORY TEST POINTS. 
NO CONNECTIONS SHOULD BE MADE 
TO THESE PINS. 


PRODUCT HIGHLIGHTS 

1. The AD680 bandgap reference operates on a very low quies- 
cent current which rivals that of many two-terminal refer- 
ences. This makes the complete, higher accuracy AD680 
ideal for use in power sensitive applications. 


2. Laser trimming of both initial accuracy and temperature 
coefficients results in low errors over temperature without the 
use of external components. The AD680AN and AD680AR 
have a maximum variation of 6.25 mV between —40°C and 
+$5°C. 


3. The AD680 noise is low, typically 8 UV p-p from 0.1 Hz to 
10 Hz. Spectral density is also low, typically 250 nV/VHz. 


4. The temperature output pin on the 8-pin package versions 
enables the AD680 to be configured as a temperature 
transducer. 


5. Plastic DIP packaging provides machine insertability, while 
SOIC packaging provides surface mount capability. TO-92 
packaging offers a cost effective alternative to two-terminal 
references, offering a complete solution in the same package 
in which two-terminal references are usually found. 
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ANALOG High Precision 
DEVICES +10 V Reference 


AD688* 


FEATURES 

+10 V Tracking Outputs 

Kelvin Connections 

Low Tracking Error - 1.5 mV 

Low Initial Error - 2.0 mV 

Low Drift - 1.5 ppm/°C 

Low Noise - 6 pV p-p 

Flexible Output Force and Sense Terminals 
High Impedance Ground Sense 

Machine Insertable DIP Packaging 
MIL-STD-883 Compliant Versions Available 


FUNCTIONAL BLOCK DIAGRAM 


NOISE 
REDUCTION 


+10V OUT 


VHIGH A3IN SENSE 


NC A4IN 


GAIN GND NC 


Viow BAL 
ADJ 


PRODUCT DESCRIPTION ADJ Senee 
The AD688 1s a high precision +10 V tracking reference. Low : 
tracking error, low initial error and low temperature drift give PRODUCT HIGHLIGHTS 


the AD688 reference absolute +10 V accuracy performance 
previously unavailable in monolithic form. The AD688 uses a 
proprietary ion-implanted buried Zener diode, and laser-wafer- 
drift-trimming of high stability thin-film resistors to provide 
outstanding performance at low cost. 


The AD688 includes the basic reference cell and three addi- 
tional amplifiers. The amplifiers are laser-trimmed for low 
offset and low drift and maintain the accuracy of the reference. 
The amplifiers are configured to allow Kelvin connections to 
the load and/or boosters for driving long lines or high current 
loads, delivering the full accuracy of the AD688 where it is 
required in the application circuit. 


The low initial error allows the AD688 to be used as a system 
reference in precision measurement applications requiring 
12-bit absolute accuracy. In such systems, the AD688 can 
provide a known voltage for system calibration and the cost of 
periodic recalibration can therefore be eliminated. Further- 
more, the mechanical instability of a trimming potentiometer 
and the potential for improper calibration can be eliminated by 
using the AD688 and calibration software. 


The AD688 is available in three versions. The AD688AQ and 
BQ grades are packaged in 16-pin cerdip (0.3") packages and 
are specified for operation from —40°C to +85°C. The AD688SQ 
grade is specified for operation from —55°C to +125°C. 


*Covered by Patent Number 4,644,253. 


REV. A 


ie 


The AD688 offers precision tracking +10 V Kelvin output 
connections with no external components. Tracking error is 
less than 1.5 mV and a fine-trim is available for applications 
requiring exact symmetry between the +10 V and -10 V 
outputs. 


. The AD688 offers 12-bit absolute accuracy without any user 


adjustments. Optional fine-trim connections are provided 
for applications requiring higher precision. The fine- 
trimming does not alter the operating conditions of the 
Zener or the buffer amplifiers and thus does not increase the 
temperature drift. 


. Output noise of the AD688 is low — typically 6 uV p-p. A pin 


is provided for broadband noise filtering using an external 
capacitor. 


. The AD688 is available in versions compliant with MIL- 


STD-883. Refer to the Analog Devices Military Products 
Databook or current AD688/883B data sheet for detailed 
specifications. 
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ANALOG 
DEVICES 


2.9 V/3.0 V 
High Precision Reference 


AD780 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

Pin-Programmable 2.5 V or 3.0 V Output 
Ultralow Drift: 3 ppm/°C max 

High Accuracy: 2.5 V or 3.0 V + 1 mV max 
Low Noise: 100 nV/VHz 

Noise Reduction Capability 

Low Quiescent Current: 1 mA max 
Output Trim Capability 

Plug-In Upgrade for Present References 
Temperature Output Pin 

Series or Shunt Mode Operation (+2.5 V, +3.0 V) 


PRODUCT DESCRIPTION 

The AD780 is an ultrahigh precision bandgap reference voltage 
which provides a 2.5 V or 3.0 V output from inputs between 
4.0 V and 36 V. Low initial error and temperature drift com- 
bined with low output noise and the ability to drive any value of 
capacitance make the AD780 the ideal choice for enhancing the 
performance of high resolution ADCs and DACs and for any 
general purpose precision reference application. A unique low 
headroom design facilitates a 3.0 V output from a 5.0 V+ 10% 
input, providing a 20% boost to the dynamic range of an ADC, 
over performance with existing 2.5 V references. 


The AD780 can be used to source or sink up to 10 mA and can 
be used in series or shunt mode, thus allowing positive or nega- 
tive output voltages without external components. This makes it 


suitable for virtually any high performance reference application. 


Unlike some competing references, the AD780 has no “region 
of possible instability.” The part is stable under all load condi- 
tions when a 1 UF bypass capacitor is used on the supply. 


A temperature output pin is provided on the AD780. This pro- 
vides an output voltage that varies linearly with temperature, 
allowing the AD780 to be configured as a temperature trans- 
ducer while providing a stable 2.5 V or 3.0 V output. 


The AD780 is a pin-compatible performance upgrade for the 
LT1019(A)-2.5 and the AD680. The latter is targeted toward 
low power applications. 


The AD780 is available in two grades in plastic DIP, SOIC and 
cerdip packages. The AD780AN, AD780AR, AD780BN and 
AD780BR are specified for operation from —40°C to +85°C. 
The AD780SQ and AD780SQ/883B are specified for —55°C to 
+125°C operation. 


REV. A 


GND O/P SELECT 
NC = NO CONNECT oe . ae 
PRODUCT HIGHLIGHTS 


1. The AD780 provides a pin-programmable 2.5 V or 3.0 V 
output from a 4 V to 36 V input. 


2. Laser trimming of both initial accuracy and temperature 
coefficients results in low errors over temperature without 
the use of external components. The AD780BN has a maxi- 
mum variation of 0.8 mV from —40°C to +85°C. 


3. For applications requiring even higher accuracy, an optional 
fine-trim connection is provided. 


4. The AD780 noise is extremely low, typically 4 uV p-p from 
0.1 Hz to 10 Hz and a wideband spectral noise density of 
typically 100 nV/VHz. This can be further reduced if desired, 
by simply using two external capacitors. 


5. ‘The temperature output pin enables the AD780 to be config- 
ured as a temperature transducer while providing a stable 
output reference voltage. 
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ANALOG Low Noise Micropower 
DEVICES Precision Voltage References 


ADR290/ADR291/ADR292 


FEATURES PIN CONFIGURATIONS 
Voltage Options 2.048 V, 2.500 V and 4.096 V 8-Lead Narrow Body SO (R Suffix) 
2.7 V to 15 V Supply Range 
Supply Current 12 »A max 
Initial Accuracy +2 mV max Viv [2] ADR29x 
Temperature Coefficient 8 ppm/°C max TOP VIEW 
Low-Noise 6 pV p-p (0.1 - 10 Hz) [3 | (Not to Scale)! 6] Vour 
High Output Current 5 mA min GND [4| 
Temperature Range —40°C to +125°C 

REFO2/REF19x Pinout 


APPLICATIONS 
Portable Instrumentation 


Precision Reference for 3 V and 5 V Systems Vivf2] ADR29x 
A/D and D/A Converter Reference TOP VIEW 
Solar Powered Applications ia) (Notte eal} 5 eur 
Loop-Current Powered Instruments GND [4] 
GENERAL DESCRIPTION 
The ADR290, ADR291 and ADR292 are low noise, micro- 3-Pin TO-92 (T9 Suffix) 


power precision voltage references that use an XFET™ refer- 
ence circuit. The new XFET™ architecture offers significant 
performance improvements over traditional bandgap and Zener- 
based references. Improvements include: one quarter the voltage 
noise output of bandgap references operating at the same cur- 
rent, very low and ultralinear temperature drift, low thermal 
hysteresis and excellent long-term stability. 


ADR290 
PIN 2 


PIN 1 


PIN 3 


Vin. GND Vout 


The ADR29x family are series voltage references providing stable 
and accurate output voltages from supplies as low as 2.7 V. Out- 
put voltage options are 2.048 V, 2.5 V and 4.096 V for the 
ADR290, ADR291 and ADR292 respectively. Quiescent current 
is only 12 WA, making these devices ideal for battery powered 
instrumentation. Three electrical grades are available offering 
initial output accuracies of +2 mV, +3 mV and +6 mV max for ADR290 
the ADR290 and ADR291 and +3 mV, +4 mV and +6 mV max ADR291 
for the ADR292. Temperature coefficients for the three grades ADR292 
are 8 ppm/°C, 15 ppm/°C and 25 ppm/°C max, respectively. Line 

regulation and load regulation are typically 30 ppm/V and 

30 ppm/mA, maintaining the reference’s overall high perfor- 

mance. For a device with 5.0 V output, refer to the ADR293 data 

sheet. 


The ADR290, ADR291 and ADR292 references are specified 
over the extended industrial temperature range of —40°C to 
+125°C. Devices are available in the 8-lead SOIC, 8-lead TSSOP 
and the TO-92 package. 


BOTTOM VIEW 


Part Number | Nominal Output Voltage (V) 


2.500 


XFET is a trademark of Analog Devices, Inc. 


REV. 0 
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ANALOG Low Noise Micropower 
DEVICES Precision Voltage Reference 


ADR293 


FEATURES PIN CONFIGURATIONS 
Voltage Output 5.0 V 8-Lead Narrow Body SO (R Suffix) 
5.5 V to 15 V Supply Range 
Supply Current 20 »A max 
Initial Accuracy +3 mV max >| ADR293 [> 
Temperature Coefficient 8 ppm/°C max TOP VIEW 
Low-Noise 12 »V p-p (0.1 Hz-10 Hz) 
High Output Current 5 mA min 
Temperature Range —40°C to +125°C 
REF02/REF19x Pinout 


APPLICATIONS 

Portable Instrumentation 

Precision Reference for 5 V Systems 
A/D and D/A Converter Reference 
Solar Powered Applications 
Loop-Current Powered Instruments 


GENERAL DESCRIPTION 
The ADR293 is a low noise, micropower precision volta; 3-Pin TO-92 (T9 Suffix) 
ence that utilize an XFET™ reference circuit. The new 
architecture offers significant performance } improven 
traditional bandgap and Zener-based.refeé 

include: one quarter the voltage 


R293 
PIN2 PIN3 


Oo QO 


VIN GND Vout 


PIN 1 


BOTTOM VIEW 


accurate output voltage from a 5.5 V sup : 
only 20 uA, making this device ideal for battery powers 4 instr 
mentation. Three electrical grades are available offering initial 
output accuracies of +3 mV, +4 mV and +6 mV. Temperatur 
coefficients for the three grades are 8 ppm/°C, 15 ppm/°C and 


Part Number 


Nominal Output Voltage (V) 


25 ppm/°C max. Line regulation and load regulation are typi- ADR290 2.048 
cally 30 ppm/V and 30 ppm/mA, maintaining the reference’s ADR291 2.500 \ See Separate Data Sheet 
overall high performance. ADR292 4.096 


ADR293 5.000 


The ADR293 is specified over the extended industrial tempera- 
ture range of —-40°C to +125°C. This device is available in the 8- 
lead SOIC, 8-lead TSSOP and the TO-92 package. 


XFET is a trademark of Analog Devices, Inc. 


REV. 0 
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ANALOG 
DEVICES 


+10 V Precision 
Voltage Reference 


PIN CONNECTIONS 


20-Terminal LCC 
(RC Suffix) 


FEATURES 

10 Volt Output: +0.3% 

Adjustment Range: +3% 

Excellent Temperature Stability: 3 ppm/°C 
Low Noise: 20 mV p-p 

Low Supply Current: 1.4 mA max 

Wide Input Voltage Range: 13 V to 33 V 
High Load-Driving Capability: 20 mA 
No External Components 

Short-Circuit Proof 

MIL-STD-883 Screening Available 


GENERAL DESCRIPTION 

The REFO1! precision voltage reference provides a stable +10 V 
output which can be adjusted over at +3% range with minimal 
effect on temperature stability. Single-supply operation over an 
input voltage range of 12 V to 40 V, low current drain of 1 mA, 
and excellent temperature stability are achieved with an im- 
proved bandgap design. Low cost, low noise, and low power 
make the REFO1 an excellent choice whenever a stable voltage 
reference is required. Applications include D/A and A/D con- 
verters, portable instrumentation, and digital voltmeters. Full 
military temperature range devices with screening to MIL- 
STD-883 are available. For guaranteed long-term drift see the 
REF10 data sheet. 


GROUND 


Figure 1. Simplified Schematic 


REV. B 


TO-99 
(J Suffix) 


| 9| [10] 13] 
GROUND 92929 
(CASE) o- = 
NC = NO CONNECT NC = NO CONNECT 


Epoxy Mini-DIP (P Suffix) 
8-Pin Hermetic DIP (Z Suffix) 
8-Pin SO (S Suffix) 


NC] 1] 18 |NC 

Vin L2] NC 

NC | 3 | 16} Vout 

GND | 4) |5| TRIM 
NC = NO CONNECT 

ORDERING GUIDE! 
DVo max Temperature Package 
(Ta = +258C) | Range Option 


REFO1AJ* —55°C to +125°C | TO-99 
REF01AZ? 55°C to +125°C | 8-Pin Cerdip 
REFO1EJ 0°C to +70°C TO-99 
REFO1EZ 0°C to +70°C 8-Pin Cerdip 
REFO1]? —55°C to +125°C | TO-99 
REFO1HJ O°C ta #70°C TO-99 


REF01HZ 
REFO1HP 
REFO1CJ 

REF0O1CZ 
REFO1CP 
REF0O1CP 
REFO1CS 
REFO1RC 

/883 


0°C to +70°C 
0°C to +70°C 
0°C to +70°C 
0°C to +70°C 
—40°C to +85°C 
—40°C to +85°C 
—40°C to +85°C 


8-Pin Cerdip 
8-Pin Plastic DIP 
TO-99 

8-Pin Cerdip 
8-Pin Plastic DIP 
8-Pin Plastic DIP 
8-Pin SO 


—55°C to +125°C | 20-Pin LCC 


NOTES 

‘All commercial and industrial temperature range parts are available with burn-in 
per MIL-STD-883. 

Also available with MIL-STD-883 processing. To order add/883 as a suffix 
to the part number. 
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ANALOG 
DEVICES 


FEATURES 

5 Volt Output: +0.3% max 

Temperature Voltage Output: 2.1 mV/°C 
Adjustment Range: +3% min 

Excellent Temperature Stability: 8.5 ppm/°C max 
Low Noise: 15 »V p-p max 

Low Supply Current: 1.4 mA max 

Wide Input Voltage Range: 7 V to 40 V 
High Load-Driving Capacity: 20 mA 

No External Components | 
Short-Circuit Proof 

MIL-STD-883 Screening Available 
Available in Die Form 


GENERAL DESCRIPTION 

The REF02 precision voltage reference provides a stable +5 V 
output which can be adjusted over a +6% range with minimal 
effect on temperature stability. Single-supply operation over an 
input voltage range of 7 V to 40 V, low current drain of 1 mA, 
and excellent temperature stability are achieved with an im- 
proved bandgap design. Low cost, low noise, and low power 
make the REFO2 an excellent choice whenever a stable voltage 
reference is required. Applications include D/A and A/D con- 
verters, portable instrumentation, and digital voltmeters. The 
versatility of the REFO2 is enhanced by its use as a monolithic 
temperature transducer. For +10 V references, see the REFO1 
and REF10 data sheets. 


GROUND 


Figure 1. Simplified Schematic 


REV. B 


+9 V Precision Voltage 


Reference/Temperature Transducer 


PIN CONNECTIONS 
TO-99 REF02RC/883 LCC 
(J Suffix) (RC Suffix) 


GROUND 
(CASE) 


NC = NO CONNECT 


8-Pin Hermetic DIP (Z Suffix) 
Epoxy Mini-DIP (P Suffix) 
8-Pin SO (S Suffix) 


NC| 1] 13 | NC 
Vin L2 NC 
TEMP | 3 | 16 | Voyr 
GND | 4) |5| TRIM 


NC = NO CONNECT 


ORDERING GUIDE! 


Vos max Temperature 
(T, = +25°C)| Range 


+15 mV —65°C to +125°C | TO-99 


Package 
Options 


REFO2AJ’ 


REF02AZ? +15 mV 65°C to +125°C | 8-Pin Cerdip 
~REFO2EJ +15 mV 0°C to +70°C TO-99 
REFO2EZ +15 mV OG to F70°C 8-Pin Cerdip 
REF02J* +25 mV -65°C to +125°C | TO-99 
REF02Z? +25 mV -~65°C to +125°C | 8-Pin Cerdip 
REFO2RC/883 | +25 mV —65°C to +125°C | 20-Contact LCC 
REFO2H]J +25 mV PG to t70°G TO-99 
REFO2HZ +25 mV O'G to +70°C 8-Pin Cerdip 
REFO2HP +25 mV OL te +70°C 8-Pin Plastic DIP 
REF02C]J +50 mV OG to F70°C TO-99 
REF02CZ +50 mV OC to+70°C 8-Pin Cerdip 
REF0O2CP +50 mV —40°C to +85°C_ | 8-Pin Plastic DIP 
REF02CS? +50 mV —40°C to +85°C_ | 8-Pin SO 


REFO2DP +100 mV 0°C to +70°C 8-Pin Plastic DIP 


NOTES 

'Burn-in is available on commercial and industrial temperature range parts in 
cerdip, plastic DIP, and TO-can packages. 

*For devices processed in total compliance to MIL-STD-883, add/883 after part 
number. Consult factory for 883 data sheet. 

For availability and burn-in information on SO and PLCC packages, contact 
your local sales office. 
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ANALOG +2.5 V Low Power Precision 
DEVICES Voltage Reference 


FEATURES PIN CONNECTIONS 

+2.5 Volt Output: +0.05% max REF43BRC/883 

Low Temperature Coefficient: 10 ppm/°C max 20-Contact LCC TO-99 
Excellent Regulation (RC Suffix) (J Suffix) 


Load Regulation: 20 ppm/mA max 

Line Regulation: 2 ppm/V max 
Supply Current: 450 »A max 
Temperature Voltage Output: +1.9 mV/°C 
Operating Voltage Range: +4.5 V to +40 V 
Extended Industrial Temp Range: -40°C to +85°C 


GROUND 
(CASE) 
NC = NO CONNECT 
GENERAL DESCRIPTION 
paces . a low cepa ie at reference eee a 8-Pin Cerdip (Z Suffix) 
stable +2.5 V output independent of variations in supply volt- 8-Pin Plastic DIP ( P Suffix) 
age, load conditions or ambient temperature. It is suitable as a 8-Pin SO (S Suffix) 


reference level for 8-, 10- and 12-bit data acquisition systems, or 
wherever a stable, known voltage is required. 


Tight output tolerances and low thermal drift are assured by 
Zener-zap trimming of both output voltage and its temperature 
coefficient. A unique curvature correction circuit reduces the 
thermal curvature which is characteristic of many previous 
bandgap references. 


NC = NO CONNECT 
*RESERVED FOR FACTORY TESTING. 
MAKE NO ELECTRICAL CONNECTION 
TO THESE PINS 


The REF43 may be operated with supply voltages from +4.5 V 
to +40 V. The output voltage changes by less than 178 uV from 
one extreme of supply voltage to the other. With only 450 vA 
maximum quiescent current, the REF43 is ideally suited to 
applications where power dissipation must be minimized, as in 
precision battery-powered equipment. The low supply current 
minimizes drift due to self-heating after power-up. 

A temperature output provides a means of determining system 
ambient temperature. Applications of the REF43 include A/D and 


D/A conversion, 4-20 mA transmitter/receiver operation, log 
amplifiers, and power-supply regulators. 


For a low cost 2.5 V reference available in small-outline pack- 
ages consult the REF03 data sheet. 


Figure 1. Simplified Schematic 


REV. C 
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ANALOG 
DEVICES 


Precision Micropower, Low Dropout, 


Voltage References 
REF 19x Series* 


FEATURES 

Initial Accuracy: +2 mV max 
Temperature Coefficient: 5 ppm/°C max 
Low Supply Current: 45 pA max 

Sleep Mode: 15 mA max 

Low Dropout Voltage 

Load Regulation: 4 ppm/mA 

Line Regulation: 4 ppm/V 

High Output Current: 30 mA 

Short Circuit Protection 


APPLICATIONS 

Portable Instrumentation 

A-to-D and D-to-A Converters 

Smart Sensors 

Solar Powered Applications 

Loop Current Powered Instrumentations 


GENERAL DESCRIPTION 

REF 19x series precision bandgap voltage references use a pat- 
ented temperature drift curvature correction circuit and laser 
trimming of highly stable thin film resistors to achieve a very low 
temperature coefficient and a high initial accuracy. 


The REF19x series are micropower, Low Dropout Voltage (LDV) 
devices providing a stable output voltage from supplies as low as 
100 mV above the output voltage and consuming less than 45 uA 
of supply current. In sleep mode, which is enabled by applying a 
low TTL or CMOS level to the sleep pin, the output is turned 
off and supply current is further reduced to less than 15 A. 


The REF19x series references are specified over the extended 
industrial temperature range (-40°C to +85°C) with typical 
performance specifications over —40°C to +125°C for applica- 
tions such as automotive. 


All electrical grades are available in 8-pin SOIC; the PDIP and 
TSSOP are only available in the lowest electrical grade. Prod- 
ucts are also available in die form. 


REV. C 


PIN CONFIGURATIONS 


8-Lead Narrow-Body SO and TSSOP 
(S Suffix and RU Suffix) 


REF19x 
2! SERIES NC 


REF19x 
Vs L2] SERIES 


GND | 4 


NC = NO CONNECT 
TP PINS ARE FACTORY TEST POINTS 
NO USER CONNECTION 


Table I 


Part Number 


Nominal Output Voltage (V) 


ORDERING GUIDE 


Temperature Package 
Range Description 


REF19xGP | -40°C to +85°C | 8-Pin Plastic DIP? 
REF19xES’ | -40°C to +85°C | 8-Pin SOIC SO-8 
REF19xFS’ | -40°C to +85°C | 8-Pin SOIC SO-8 
REF19xGS__| -40°C to +85°C | 8-Pin SOIC SO-8 
REF19xGRU | —40°C to +85°C | 8-Pin TSSOP RU-8 
REF19xGBC | +25°C DICE 


NOTES 

'SO = Small Outline, RU = Thin Shrink Small Outline. 
*8-pin plastic DIP only available in “G” grade. 
SREF193 and REF196 are available in “G” grade only. 
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PROCESSOR SUPERVISORY 
CIRCUITS & RESET GENERATORS 


With On-Chip Battery Switch [EM 


€-6 


Full Function 
e Vec Monitor 


e VBATT Monitor 
e¢ Watchdog Timer In/Out 


Voc = +5 V + 5% 


ADM691, ADM8691 
ADM691A, ADM800L 
ADM695, ADM8695 


Voc = +5 V + 10% 


ADM693, ADM8693 
ADM693A, ADM800M 


Voc = +3 V $5.5 V 


ADM696, ADM8696 


xP SUPERVISORY CIRCUITS 
& RESET GENERATORS 


WITH ON-CHIP 
BATTERY SWITCH 


Limited Function 
e Vcc Monitor 


e VBATT Monitor 
¢ Watchdog Input 


Voc = +5 V + 5% 


ADM690, ADM8690 
ADM690A, ADM802L, ADM805L 
ADM694, ADM8694 


Voc = +5 V + 10% 


ADM692, ADM8692 
ADM692A, ADM802M, ADM805M 


v-6 


PROCESSOR SuPERVISORY Circuits & RESET GENERATORS 


With On-Chip Veatr Switch 


Battery Switch Mode 


Model 


lout = 100 mA 


ADM696 
ADM690 
ADM691 
ADM692 
ADM693 
ADM694 
ADM695 


lout = 250 mA 


ADM691A 
ADM693A 
ADM800L 

ADM800M 
ADM805L 

ADM805M 
ADM690A 
ADM692A 
ADM802L 

ADM802M 


Vec 
Range 


Min 


+3 
+4,75 
+4,75 
+4.5 
+4.5 
+4.75 
+4.75 


+4.75 
+4.75 
+4.75 
+4.75 
+4.75 
+4.5 

+4,.75 
+4.5 

+4.75 
+4.5 


Vcc Mode 


Vout @ 
lout =1mA 


Min 


Vcc to 50 mV 
Veco to 50 mV 
Vec to 50 mV 
Veco to 50 mV 
Vec to 50 mV 
Vec to 50 mV 
Vcc to 50 mV 


Vcc to 50 mV 
Vcc to 50 mV 
Vcc to 50 mV 
Vec to 50 mV 
Vcc to 20 mV 
Veco to 20 mV 
Vec to 20 mV 
Vec to 20 mV 
Vcc to 20 mV 
Vcc to 20 mV 


Vout @ 
lout = 100 mA 
Min 


Vec to 500 mV 
Vec to 500 mV 
Veco to 500 mV 
Vec to 500 mV 
Voc to 500 mV 
Voc to 500 mV 
Voc to 500 mV 


Voc to 300 mV 
Vcc to 300 mV 
Voc to 300 mV 
Vcc to 300 mV 
Vcc to 300 mV 
Vcc to 300 mV 
Vcc to 300 mV 
Vcc to 300 mV 
Vec to 300 mV 
Vcc to 300 mV 


lout = 250 mA (8rd Generation) 


ADM8696 
ADM8690 
ADM8691 
ADM8692 


‘ADM8693 


ADM8694 
ADM8695 


+3 
+4.75 
+4.75 
+4.5 
+4.5 
+4.75 
+4.75 


Veco to 50 mV 
Vcc to 50 mV 
Vcc to 50 mV 
Vec to 50 mV 
Vcc to 50 mV 
Vcc to 50 mV 
Vec to 50 mV 


Vec to 500 mV 
Vcc to 500 mV 
Veco to 500 mV 
Voc to 500 mV 
Vcc to 500 mV 
Vcc to 500 mV 
Veco to 500 mV 


Ves 
indicator 


Yes 
No 
No 
No 
Yes 
No 
Yes 


No 
No 
No 
No 
No 
No 
No 
No 
No 
No 


Yes 
No 
No 
No 
Yes 
No 
Yes 


Reset 
Generator 
Threshold 
Min 

Volts 


+1.25 
+4.5 
+4,25 
+4.25 
+4.5 
+4.5 
+4.5 


+4.5 

+4.25 
+4.55 
+4.30 
+4.5 

+4.25 
+4.5 

+4.25 
+4.55 
+4.30 


+1.25 
+4.5 
+4.25 
+4,25 
+4.5 
+4.5 
+4.5 


Reset 
Timeout 
Delay 
ms 
Min Max 
35 70 
oo 70 
35 70 
35 70 
35 70 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
140 280 
35 70 
35 70 
35 70 
35 70 
35 70 
140 280 
140 280 


Lowest 
Grade 
Price 
100s 


$3.35 
$2.70 
$3.00 
$2.70 
$3.35 
$2.80 
93.00 


$2.00 
$2.20 
$2.20 


$2.20 


$2.00 
$2.00 
$2.00 
$2.00 
$2.00 
$2.00 


$3.05 
$2.70 
$3.00 
$2.70 
$3.35 
$2.80 
$3.35 


Comments 


With Low-Line Input 
Full Feature Set 
Full Feature Set 


Full Feature Set 


2nd Generation ADM691 
2nd Generation ADM693 
New Model 
New Model 
New Model 
New Model 
2nd Generation ADM690 
2nd Generation ADM691 
New Model 
New Model 


With Low-Line Input 
Full Feature Set 
Full Feature Set 


Full Feature Set 


Fax- 
code 


1568 
1562 
1562 
1562 
1562 
1562 
1562 


2078 
2078 
2078 
2078 
2077 
2077 
2077 
2077 
2077 
2077 


2145 
2144 
2144 
2144 
2144 
2144 
2144 


ANALOG 
DEVICES 


FEATURES 
Superior Upgrade for MAX690-MAX695 
Specified Over Temperature 
Low Power Consumption (5 mW) 
Precision Voltage Monitor 
Reset Assertion Down to 1 V Vcc 
Low Switch On-Resistance 1.5 V Normal, 

20 V in Backup 
High Current Drive (100 mA) 
Watchdog Timer—100 ms, 1.6 s, or Adjustable 
600 nA Standby Current 
Automatic Battery Backup Power Switching 
Extremely Fast Gating of Chip Enable Signals (5 ns) 
Voltage Monitor for Power Fail 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 


GENERAL DESCRIPTION 

The ADM690-ADM695 family of supervisory circuits offers 
complete single chip solutions for power supply monitoring and 
battery control functions in microprocessor systems. These 
functions include uP reset, backup battery switchover, watch- 
dog timer, CMOS RAM write protection, and power failure 
warning. The complete family provides a variety of configura- 
tions to satisfy most microprocessor system requirements. 


The ADM690, ADM692 and ADM694 are available in 8-pin 
DIP packages and provide: 


1. Power-on reset output during power-up, power-down and 
brownout conditions. The RESET output remains opera- 
tional with Vcc as low as 1 V. 


2. Battery backup switching for CMOS RAM, CMOS 
microprocessor or other low power logic. 


3. A reset pulse if the optional watchdog timer has not been 
toggled within a specified time. 


4.A 1.3 V threshold detector for power fail warning, low bat- 
tery detection, or to monitor a power supply other than +5 V. 


The ADM691, ADM693 and ADM695 are available in 16-pin 
DIP and small outline packages and provide three additional 
functions. 


1. Write protection of CMOS RAM or EEPROM. 
2. Adjustable reset and watchdog timeout periods. 


3. Separate watchdog timeout, backup battery switchover, and 
low Vcc status outputs. 


REV. A 


Microprocessor 
Supervisory Circuits 


ADM6S0—ADM695 


FUNCTIONAL BLOCK DIAGRAMS 


WATCHDOG 
INPUT (WD!) (1.6s) ADM692 
ADM694 


POWER FAIL 


INPUT (PFI) POWER FAIL 
OUTPUT (PFO) 
1VOLTAGE DETECTOR = 4.65V (ADM690, ADM694) 
4.40V (ADM692) 
2RESET PULSE WIDTH = 50ms (ADM690, ADM692) 
200ms (ADM694) 
BATT ON 
Veatt C) 
C) Your 
ADM691 
Vows ADM693 
se. ADM695 
IN 
eS 
( ) LOW LINE 
RESET 
OSC IN RESET & RESET 
WATCHDOG RESET 
GENERATOR 
OSC SEL TIMEBASE 
WATCHDOG * WATCHDOG 
INPUT (WDI) OUTPUT (WDO) 
POWER FAIL 
INPUT (PFI) POWER FAIL_ 
OUTPUT (PFO) 


1VOLTAGE DETECTOR = 4.65V (ADM691, ADM695) 
4.40V (ADM693) 


The ADM690-ADM695 family is fabricated using an advanced 
epitaxial CMOS process combining low power consumption 

(5 mW), extremely fast Chip Enable gating (5 ns) and high 
reliability. RESET assertion is guaranteed with Vcc as low as 

1 V. In addition, the power switching circuitry is designed for 
minimal voltage drop thereby permitting increased output cur- 


rent drive of up to 100 mA without the need for an external pass 


transistor. 
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ANALOG Microprocessor 
DEVICES Supervisory Circuits 


ADM696/ADM697 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Superior Upgrade for MAX696/MAX697 BATT ON 

Specified Over Temperature 
Adjustable Low Line Voltage Monitor 
Power OK/Reset Time Delay C) Vout 


Reset Assertion Down to 1 V Vcc 
Watchdog Timer—100 ms, 1.6 s, or Adjustable 
Low Switch On Resistance 


1.5 Normal, 20 © in Backup see 

600 nA Standby Current ae 

Automatic Battery Backup Switching (ADM696) 

Fast On-Board Gating of Chip Enable Signals (ADM697) RESET 

Voltage Monitor for Power Fail or Low Battery Warning 

APPLICATIONS OSC SEL (_) WATCHDOG 

Microprocessor Systems OUTPUT (WDO) 

Computers WATCHDOG 

Controllers INPUT (WDI) 

Intelligent Instruments 

; POWER FAIL 

Automotive Systems INPUT (PFI) | POWER FAIL 

Critical »P Power Monitoring OUTPUT (PFO) 
GENERAL DESCRIPTION 


The ADM696/ADM697 supervisory circuits offer complete 

single chip solutions for power supply monitoring and battery 
control functions in microprocessor systems. These functions 
include uP reset, backup-battery switchover, watchdog timer, 
CMOS RAM write protection, and power failure warning. C>) RESET 


The ADM696/ADM697 are available in 16-pin DIP and small 
outline packages and provide the following functions: 


CEourt 


LOW LINE 


1. Power-On Reset output during power-up, power-down and 
brownout conditions. The RESET voltage threshold is OSC SEL (_) WATCHDOG _ 
adjustable using an external voltage divider. The RESET OUTPUT (WDO) 

L 
& 


DOG 


output remains operational with Vcc as low as 1 V. WATCHDOG WATCH 
TRANSITION DETECTOR 


INPUT (WDI) 


2. A Reset pulse if the optional watchdog timer has not been 
ADM697 


toggled within specified time. POWER FAIL 
INPUT (PFI) POWER FAIL 
3. Separate watchdog time-out and low line status outputs. OUTPUT (PFO) 
4. Adjustable reset and watchdog timeout periods. 
ms 7 i. P Habe 7 i ena ribo’ The ADM696/ADM697 is fabricated using an advanced epitaxial 
ne ° og P PPly . — CMOS process combining low power consumption (5 mW), 

6. Battery backup switching for CMOS RAM, CMOS micro- extremely fast Chip Enable gating (5 ns) and high reliability. 

processor or other low power logic (ADM696). RESET assertion is guaranteed with Vcc as low as 1 V. In 
7. Write protection of CMOS RAM or EEPROM (ADM697). addition, the power switching circuitry is designed for minimal 


voltage drop thereby permitting increased output current drive of 
up to 100 mA without the need for an external pass transistor. 


REV. 0 
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ANALOG 
DEVICES 


FEATURES 

Precision Supply Voltage Monitor 

4.65 V ADM690A/ADM802L/ADM805L 

4.40 V ADM692A/ADM802M/ADM805M 
Reset Assertion Down to 1 V Vcc 

Reset Timeout—200 ms 

Watchdog Timer—1.6 s 

100 wA Quiescent Supply Current 
Automatic Battery Backup Power Switching 
Voltage Monitor for Power Fail 

+2% Power Fail Accuracy on ADM802L/M 
Space-Saving MicroSOIC Package (ADM690A) 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 


GENERAL DESCRIPTION 

The ADM690A/ADM692A/ADM802L/M/ADM805L/M fam- 
ily of supervisory circuits offers complete single chip solutions 
for power supply monitoring and battery control functions in 
microprocessor systems. These functions include uP reset, 
backup battery switchover, watchdog timer, and power failure 
warning. 

The ADM690A/ADM692A/ADM802L/M/ADM805L/M are 
available in 8-pin packages and provide: 


1. Power-on reset output during power-up, power-down and 
brownout conditions. The RESET output remains opera- 
tional with Vcc as low as 1 V. 


2. Battery backup switching for CMOS RAM, CMOS 
microprocessor or other low power devices. 


3. A reset pulse if the optional watchdog timer has not been 
toggled within 1.6 seconds. 


4. A 1.25 V threshold detector for power fail warning, low battery 
detection, or to monitor a power supply other than +5 V. 


On the ADM690A/ADM802L/ADM805L the reset voltage 


threshold is 4.65 V. On the ADM692A/ADM802M/ADM805M, 


the reset voltage threshold is 4.40 V. 


The ADM802L/ADM802M guarantee power fail accuracies to 
+2%. 


REV. 0 


ADM690A/ADM692A/ADM802L/M/ADM805L/M 


Microprocessor 
Supervisory Circuits 


FUNCTIONAL BLOCK DIAGRAM 


Veatt © 


BATTERY 
SWITCHOVER 


() RESET 

(RESET) 
ADM690A 
WATCHDOG 4 viddierrion berecTod ADM692A 
INPUT (WDI) (1.6s) ADM 802L 
ADM802M 
ADM805L 

goes da ® ADM80SM POWER FAIL 
vet OUTPUT (PFO) 


*4.4V FOR ADM692A/ADM802M/ADM805M 
() = ADM805L/M ONLY 


The ADM805L/M provides an active high reset output, 
RESET instead of RESET. 


The family of products is fabricated using an advanced epitaxial 
CMOS process combining low power consumption and high 
reliability. RESET assertion is guaranteed with Vcc as low as 1 V. 


They provide a pin-compatible upgrade for the MAX690A/ 
MAX692A/MAX802L/MAX802M/MAX805L 


All parts are available in 8-pin DIP and SOIC packages. The 
ADM690A is also available in a new space-saving microSOIC 
package. 
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Microprocessor 
Supervisory Circuits 


ANALOG 
DEVICES 


ADM691A/ADM693A/ADM800L/M 


FEATURES 

Low Power Consumption: 
Precision Voltage Monitor 
+2% Tolerance on ADM800L/M 


FUNCTIONAL BLOCK DIAGRAM 
BATT ON 


LOW LINE 
Reset Time Delay—200 ms, or Adjustable 
1 pA Standby Current 
Automatic Battery Backup Power Switching db Vour 
Fast Onboard Gating of Chip Enable Signals 
Also Available in TSSOP Package (ADM691A) 
APPLICATIONS 
_Microprocessor Systems ae 
Computers _ 
Controllers 
Intelligent Instruments OSCIN OH eee es > RESET 
Automotive Systems OSC SEL TIMEBASE J 
Critical »P Power Monitoring a 
WATCHDOG WATCHDOG 
INPUT (WDI) OUTPUT (WDO) 
POWER FAIL 
INPUT (PFI) POWER FAIL 
GENERAL DESCRIPTION OUTPUT (PFO) 


The ADM691A/ADM693A/ADM800L/ADM800M family of. 
supervisory circuits offers complete single chip solutions for 
power supply monitoring and battery control functions in 
microprocessor systems. These functions include uP reset, 
backup-battery switchover, watchdog timer, CMOS RAM write 
- protection, and power-failure warning. The family of products 
provides an upgrade for the MAX691A/93A/800M family of 
products. 


All parts are available in 16-pin DIP and SO packages. The 
ADM691A is also available in a space-saving TSSOP package. 
The following functionality is provided: 


1. Power-on reset output during power-up, power-down and 
brownout conditions. The circuitry remains operational with 
Vcc as low as 1 V. 


2. Battery backup switching for CMOS RAM, CMOS micropro- 


cessor or other low power logic. 


3. Areset pulse if the optional watchdog timer has not been 
toggled within a specified time. 


4. A 1.25 V threshold detector for power fail warning, low bat- 
tery detection, or to monitor a power supply other than +5 V. 


REV. 0 


ADM691A/ADM693A 
ADM800L/ADM800M 


ADM691A TE,,C 
ADM693A 
ADM800L 


Y PFI ADMs00M 
GND 


R2 


LOW LINE WDO 
@ 


SYSTEM STATUS 
INDICATORS 


Figure 1. Typical Application 
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ANALOG 
DEVICES 


Microprocessor 
Supervisory Circuits 


ADM8690—ADM8695 


FEATURES 
Upgrade for ADM690/ADM695, MAX690-MAX695 
Specified Over Temperature 
Low Power Consumption (0.7 mW) 
Precision Voltage Monitor 
Reset Assertion Down to 1 V Vcc 
Low Switch On-Resistance 0.7 (2 Normal, 
7 Q in Backup 
High Current Drive (100 mA) 
Watchdog Timer—100 ms, 1.6 s, or Adjustable 
400 nA Standby Current 
Automatic Battery Backup Power Switching 
Extremely Fast Gating of Chip Enable Signals (3 ns) 
Voltage Monitor for Power Fail 
Available in TSSOP Package 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 


GENERAL DESCRIPTION 

The ADM8690-ADM8695 family of supervisory circuits offers 
complete single chip solutions for power supply monitoring and 
battery control functions in microprocessor systems. These 
functions include uP reset, backup battery switchover, watchdog 
timer, CMOS RAM write protection and power failure warning. 
The complete family provides a variety of configurations to sat- 
isfy most microprocessor system requirements. 


The ADM8690, ADM8692 and ADM8694 are available in 

8-pin DIP packages and provide: 

1. Power-on reset output during power-up, power-down and 
brownout conditions. The RESET output remains opera- 
tional with Vcc as low as 1 V. 

2. Battery backup switching for CMOS RAM, CMOS 
microprocessor or other low power logic. 

3. A reset pulse if the optional watchdog timer has not been 
toggled within a specified time. 

4. A 1.3 V threshold detector for power fail warning, low battery 
detection or to monitor a power supply other than +5 V. 


The ADM8691, ADM8693 and ADM8695 are available in 
16-pin DIP and small outline packages (including TSSOP) and 
provide three additional functions: 

1. Write protection of CMOS RAM or EEPROM. 


2. Adjustable reset and watchdog timeout periods. 


3. Separate watchdog timeout, backup battery switchover, and 
low Vcc status outputs. 
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FUNCTIONAL BLOCK DIAGRAMS 


Veatt O 


UO) Vout 


RESET 
GENERATOR2 


| >o—O RESET 


WATCHDOG 
TRANSITION DETECTOR 


ADM8690 
ADM8692 
ADM8694 


[=al>——+ 


1VOLTAGE DETECTOR = 4.65V (ADM8690, ADM8694) 
4.40V (ADM8692) 

2RESET PULSE WIDTH = 50ms (AD8690, ADM8692) 
200ms (ADM8694) 


WATCHDOG C) 
INPUT (WDI) 


POWER FAIL 
INPUT (PFI) 


BATT ON 


UO) Vout 


ADM8691 
ADM8693 
ADM8695 


WATCHDOG 
INPUT (WDI) 


POWER FAIL 
INPUT (PFI) 


‘ WATCHDOG WATCHDOG 
(| TRANSITION DETECTOR TIMER © 
¢ 

* 


1VOLTAGE DETECTOR = 4.65V (ADM8691, ADM8695) 
4.40V (ADM8693) 


POWER FAIL 
OUTPUT (PFO) 


WATCHDOG 
OUTPUT (WDO) 


POWER FAIL 
OUTPUT (PFO) 


The ADM8690-ADM8695 family is fabricated using an ad- 
vanced epitaxial CMOS process combining low power con- 
sumption (0.7 mW), extremely fast Chip Enable gating (3 ns) 


~ and high reliability. RESET assertion is guaranteed with Vcc as 


low as 1 V. In addition, the power switching circuitry is designed 
for minimal voltage drop thereby permitting increased output 


current drive of up to 100 mA without the need of an 
external pass transistor. 
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ANALOG 
DEVICES 


Microprocessor 
Supervisory Circuits 


ADM8696/ADM8697 


FEATURES 

Upgrade for ADM696/ADM697, MAX696/MAX697 
Specified Over Temperature 

Adjustable Low Line Voltage Monitor 

Power OK/Reset Time Delay 

Reset Assertion Down to 1 V Vcc 

Watchdog Timer—100 ms, 1.6 s, or Adjustable 

Low Switch On Resistance 

0.7 Q Normal, 7 © in Backup 

400 nA Standby Current 

Automatic Battery Backup Switching (ADM8696) 

Fast On-Board Gating of Chip Enable Signals (ADM8697) 
Voltage Monitor for Power Fail or Low Battery Warning 
Also Available in TSSOP Package 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 

Critical »P Power Monitoring 


GENERAL DESCRIPTION 

The ADM8696/ADM8697 supervisory circuits offer complete 
single chip solutions for power supply monitoring and battery 
control functions in microprocessor systems. These functions 
include uP reset, backup battery switchover, watchdog timer, 
CMOS RAM write protection and power failure warning. 


The ADM8696/ADM8697 are available in 16-pin DIP and 
small outline packages (including TSSOP) and provide the fol- 
lowing functions: 


1. Power-On Reset output during power-up, power-down and 
brownout conditions. The RESET voltage threshold is 
adjustable using an external voltage divider. The RESET 
output remains operational with Vcc as low as 1 V. 


2. A Reset pulse if the optional watchdog timer has not been 
toggled within specified time. 


3. Separate watchdog timeout and low line status outputs. 
4. Adjustable reset and watchdog timeout periods. 


5. A 1.3 V threshold detector for power fail warning, low bat- 
tery detection or to monitor a power supply other than Vcc. 


6. Battery backup switching for CMOS RAM, CMOS micro- 
processor or other low power logic (ADM8696). 


7. Write protection of CMOS RAM or EEPROM (ADM8697). 
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FUNCTIONAL BLOCK DIAGRAMS 


LOW LINE 


RESET 


RESET GENERATOR 
ie RESET 
osc INC) L TIMEBASE FOR RESET 
OSC SEL(O) AND WATCHDOG 
WATCHDOG C) WATCHDOG 
TIMER OUTPUT (WDO) 


ADM8696 


WATCHDOG 
INPUT (WDI) 


POWER FAIL 
INPUT (PFI) POWER FAIL 


OUTPUT (PFO) 


LL 
" LOW LINE 
aS RESET 
RESET GENERATOR 
RESET 
OSC IN ei TIMEBASE FOR RESET 
ose se. ©) AND WATCHDOG 
WATCHDOG 
OUTPUT (WDO) 
WATCHDOG 
INPUT (WDI) 
POWER FAIL ADM8697 
INPUT (PFI) POWER FAIL 


OUTPUT (PFO) 


The ADM8696/ADM8697 is fabricated using an advanced 
epitaxial CMOS process combining low power consumption 

(0.7 mW), extremely fast Chip Enable gating (2 ns) and high re- 
liability. RESET assertion is guaranteed with Vcc as low as 1 V. 
In addition, the power switching circuitry is designed for mini- 
mal voltage drop thereby permitting increased output current drive 
of up to 100 mA without the need for an external pass transistor. 
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uPROCESSOR SUPERVISORY 
CIRCUITS & RESET GENERATORS 


Without On-Chip Battery Switch 10° 


10-1 


10-2 


xP SUPERVISORY CIRCUITS 
& RESET GENERATORS 


WITHOUT ON-CHIP 
BATTERY SWITCH 


RESET GENERATORS RESET GENERATORS 
WITH MANUAL INPUT WITHOUT MANUAL INPUT 
With Without ADM709R, ADM709S, ADM709T 
Watchdog Timer Watchdog Timer ADM809R, ADM809S, ADM809T 


ADM810R, ADM810S, ADM810T 
+3 Volts +3 Volts 


5 Volts 
ADM/706P, ADM706R, Cf ADM811R, ADM811S, ADM811T ADM809J, ADM809L, ADM809M 
ADM706S, ADM706T [C7 ADM812R, ADM812S, ADM812T ADM810L, ADM810M 
+5 Volts : +5 Volts 
ADM699/ADM8699 ADM698/ADM8698 
ADM705, ADM706 ADM707, ADM708 
ADM1232 ADM709L, ADM709M 
Ci ADM9690 (Dual 20 ms Skew) [7 ADM811L, ADM811M, ADM6315 


C7 ADM812L, ADM812M 


= [4 = New Product since 1997 Short Form Designers' Guide. 
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pLPROCESSOR SUPERVISORY CiRCUITS & RESET GENERATORS 


Reset Generators with Manual Input 


Fax- 
Comments code 


1866 
1866 
1866 


Watchdog 

Reset Power Reset Timeout 

Generator Fail Timeout Int. Oscillator Lowest 

Threshold Power Threshold RESET Delay Min/Max Min/Max Grade 

Min Max Fail Min/Max or Manual ps Long Short # Price 

Model Volts Indicator Volts RESET Reset Min Max ms ms Pins 100s 
+3.0 V Circuits with Watchdog Timer 
ADM706P +2.55 = +42.7 Yes 12/13 R Yes 160 280 1/225 8 $2.03 
ADM706R  +2.55 = +42.7 Yes L2/L3 R Yes 160 280 1/2.25 8 $2.03 
ADM706S_—-+2.85 43. Yes 12/18 R Yes 160 280 1/225 8 $2.03 
ADMZ706T _ +3. +3.15 Yes 1.2/1.3 R Yes 160 280 1/2.25 8 $2.03 


1866 


+5.0 V Circuits with Watchdog Timer 


ADM9690 Voltage Monitor with Dual Reset Outputs Offset by 12.5 ms 


C3 ADM9690-~—s-+-4.3 +5.5 35 70 Pin Prgm 0.75, 1.5, 12.5, 25 ws $TBD Dual Reset Outputs 2189 
_ ADM1232 Reset Levels Pin Programmable 
C3 ADM1232 =+4.5 +4.74 No No R& R Yes 250 1000 0.04 0.175 8 $TBD Reset Level = GND 2194 
[3 ADM1232 +4.25 +449 No No R& R_ Yes 250 1000 0.04 0.175 8 $TBD Reset Level = Vcc 2194 
ADM705 +4.5 +4.75 Yes 12/13 R Yes 160 280 1/2.25 8 $1.21 1865 
ADM706 $4.25 44.5 Yes L2/ Lo R Yes 160 280 1/225 8 $2.03 1865 
+3.0 V Circuits without Watchdog Timer 
ADM708R +2.55 = +42.7 Yes L2/ 13 R Yes 160 280 8 $1.05 1866 
ADM708S_ _+2.85 43. Yes 1.2/1.3 R Yes 160 280 8 $1.05 1866 
ADM/708T +3. +3.15 Yes 1.2/1.3 R Yes 160 280 8 $1.05 1866 
[ADMS811S +2.89 +2.96 No R Yes 4 $0.70 2180 
[ADMS811T +3.04 +3.11 No R Yes 4 $0.70 2180 
f ADM812R +2.59 +2.66 No R Yes 4 $0.70 2180 
[ADM812S +2.89 +2.96 No R Yes 4 $0.70 2180 
[ADM812T +3.04 +3.11 No R Yes 4 $0.70 2180 
+5.0 V Circuits without Watchdog Timer 
ADM707 +4.5 +4.75 Yes 1.2/1.3 R& R Yes 160 280 8 $1.16 1865 
ADM708 $4.25 +4.5 Yes 1.2) L.3 R&R _ Yes 160 280 8 $1.05 1865 
[ADMS811L +4.56 +4.7 No R Yes 160 280 4 $1.16 2180 
[ ADM811M +4.31 +445 No R Yes 160 280 4 $1.05 2180 
[ ADM812L +4.56 +4.7 No R Yes 160 280 4 $1.16 2180 
[37 ADM812M +4.31 +445 No R Yes 160 280 4 $1.05 2180 
Cf ADM6315_ FS FS No R Yes 4 $0.70 Factory Set Thresholds 2180 


C4 = New Product since 1997 Short Form Designers’ Guide. 
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puLPROCESSOR SUPERVISORY Circuits & RESET GENERATORS 
Reset Generators without Manual Input 


Watchdog 

Reset Power Reset Timeout : 

Generator Fail Timeout int. Oscillator Lowest 

Threshold Power Threshold RESET Delay Min/Max Min/Max Grade 

Min Max Fail Min/Max or Manual ps Long Short # Price Fax- 

Model Volts | Indicator Volts RESET Reset Min Max ms ms Pins 100s Comments code 
+3.0 V Circuits without Watchdog Timer 
ADM709R- +2.55 — +2.7 No No R No 140 380 8 $0.70 1893 
ADM809R- =+2.59 +2.66 No No R No 140 380 5 $0.70 2159 
ADM810R +2.59 +2.66 No No R No 140 380 3 $0.70 2159 
ADM709S_-+2.85 43. No No R No 140 380 8 $0.70 1893 
ADM809S _ _+2.89 +2.96 No No R No 140 380 3 $0.70 2159 
ADM810S _ _+2.89 +42.96 No No R — No 140 380 i. $0.70 2159 
ADM697 +3. +5.5 NA No R&R No 35 70 1/2.25 4032/4097 16 $3.00 1568 
ADM8697 _ +3. +5.5 NA No R&R No 35 70 1/2.25 4032/4097 16 $3.00 2145 
ADMZ709T _ +3. +3.15 No No R No 140 380 8 $0.70 1893 
ADM809T +3.04 +3.11 No No R No 140 380 3 $0.70 2159 
ADMS810T  +3.04 +3.11 No No R No 140 380 5 $0.70 2159 
+5.0 V Circuits without Watchdog Timer 
ADM809J =+3.93 +4.06 No R No 160 280 3 $1.05 2159 
ADM709M_ +4.25 +4.5 No R No 140 380 8 $0.70 1893 
ADM809M_ +4.31 +445 No R No 160 280 3 $1.05 2159 
ADM810M_ +4.31 +445 No R No 160 280 3 $1.05 2159 
ADM698 +4.5 +4.75 No R _ No 140 280 8 $1.60 1570 
ADM699 +4.5 +4.75 No R&R No 140 280 172.25 8 $1.90 1570 
ADM8698 +45 = +4.75. No R _ No 140 ~=—-280 8 $1.60 2162 
ADM8699_ _+4.5 +4.75 No R&R _ No 140 280 1/225 8 $1.90 2162 
ADM/709L_ +4.5 +4.75 No R No 140 380 8 $0.70 1893 
ADM809L +4.56  +4.7 No R No 160 280 3 $1.16 2159 
ADMS810L +4.56  +4.7 No R No 160 280 3 $1.16 2159 
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ANALOG 
DEVICES 


Microprocessor 
Supervisory Circuits 


ADM698—ADM69S 


FEATURES 

Superior Upgrade for MAX698/MAX699 
Guaranteed RESET Assertion with Vcc = 1 V 
Low 0.6 mA Supply Current 

Precision 4.65 V Voltage Monitor 

Power OK/Reset Time Delay 

Watchdog Timer 

Minimum Component Count 

Performance Specified over Temperature 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 

Critical »4P Power Monitoring 


GENERAL DESCRIPTION 

The ADM698/ADM699 supervisory circuits provide power 
supply monitoring and watchdog timing for microprocessor 
systems. 


The ADM698 monitors the 5 V Vcc power supply and gener- 
ates a RESET pulse during power up, power down and during 
low voltage “Brown Out” conditions. The RESET output is 

guaranteed to be functional (logic low) with Vcc as low as 1 V. 


The ADM699 features an identical monitoring circuit as in the 
ADM698 plus an additional watchdog timer input to monitor 
microprocessor activity. The RESET output is forced low if the 
watchdog input is not toggled within the 1 second watchdog 
timeout period. 


Both parts are available in 8-pin plastic DIP and 16-lead SOIC 
packages. The 16-lead SOIC contains additional outputs 
RESET (without inversion) and Watchdog Output WDO 
(ADM699 only). 


REV. 0 


FUNCTIONAL BLOCK DIAGRAM 


ADM698/ 
ADM699 
RESET* 
Tacd 
O-© RESET 
WATCHDOG WATCHDOG 
INPUT O—| TRANSITION DETECTOR 6 WATCHDOG _ 
wDl (1 sec) OUTPUT WDO* 


*WDI (ADM699 ONLY) 
RESET (SOIC ONLY) 
WDO (ADM699 SOIC ONLY) 


TYPICAL APPLICATION CIRCUIT 


+5V ©) 


uP POWER 


Voc 


RESET HP RESET 


ADM698/ 
ADM699 


uP SYSTEM 


WwDI* /O LINE 


—= *ADM699 ONLY 
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ANALOG 
DEVICES 


Microprocessor 
Supervisory Circuits 


ADM8698/ADM8699 


FEATURES 

Superior Upgrade for ADM698/ADM699, MAX698/MAX699 
Guaranteed RESET Assertion with Vcc = 1 V 

Low 70 wA Supply Current 

Precision 4.65 V Voltage Monitor 

Power OK/Reset Time Delay 

Watchdog Timer 

Minimum Component Count 

Performance Specified over Temperature 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 

Critical »P Power Monitoring 


GENERAL DESCRIPTION 

The ADM8698/ADM8699 supervisory circuits provide power 
supply monitoring and watchdog timing for microprocessor 
systems. 


The ADM8698 monitors the 5 V Vcc power supply and gener- 
ates a RESET pulse during power up, power down and during 
low voltage “Brown Out” conditions. The RESET output is 

guaranteed to be functional (logic low) with Vcc as low as 1 V. 


The ADM8699 features an identical monitoring circuit as in the 
ADM8698, plus an additional watchdog timer input to monitor 
microprocessor activity. The RESET output is forced low if the 
watchdog input is not toggled within the 1 second watchdog 
timeout period. 


Both parts are available in 8-pin plastic DIP/SOIC and 16-lead 
SOIC packages. The 16-lead SOIC contains additional out- 
puts RESET (without inversion) and Watchdog Output WDO 
(ADM8699 only). 
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FUNCTIONAL BLOCK DIAGRAMS 


ADM8698/ 
ADM8699 
RESET* 
toot 
O-O RESET 
vetlee WATCHDOG 
wore OUTPUT WDO* 


*WDI (ADM8699 ONLY) 
RESET (SOIC ONLY) 
WDO (ADM8699 SOIC ONLY) 


TYPICAL APPLICATION CIRCUIT 


+5V C) 


uP POWER 


Voc 


RESET yP RESET 


ADM8698/ 
ADM8699 


uP SYSTEM 


/O LINE 


WDI* 


= *ADM8699 ONLY 
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ANALOG Low Cost puP 
DEVICES Supervisory Circuits 


ADM705—ADM708 


FEATURES FUNCTIONAL BLOCK DIAGRAMS 
Guaranteed RESET Valid with Vcc = 1 V 


190 wA Quiescent Current WATCHDOG 

Precision Supply-Voltage Monitor iNeUT avo O—| TRANSITION 7-9 WATCHDOG 
+4.65 V (ADM705/ADM707) a QUEPET (HUG) 
+4.40 V (ADM706/ADM708) Saar 

200 ms Reset Pulse Width WATCHDOG 


Debounced TTL/CMOS Manual Reset Input (MR) TIMEBASE 


Independent Watchdog Timer—1.6 sec Timeout 
(ADM705/ADM706) 
Active High Reset Output (ADM707/ADM708) Wie 
Voltage Monitor for Power-Fail or Low Battery 
Warning POWER-FAIL pelle 
Superior Upgrade for MAX705-MAX708 INPUT (PFI) 
Also Available in MicroSOIC Packages 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Critical ~P Monitoring 
Automotive Systems 

Critical »P Power Monitoring 


POWER-FAIL 
OUTPUT (PFO) 


ADM707 
ADM708 


POWER-FAIL 
GENERAL DESCRIPTION INPUT (PFI) . POWER-FAIL. 
The ADM705-—ADM708 are low cost uP supervisory circuits. ii 
They are suitable for monitoring the +5 V power supply/battery “VOLTAGE REFERENCE = 4.65V (ADM707), 440V (ADM708) 


and can also monitor microprocessor activity. 
The ADM705/ADM706 provide the following functions: 
i, PAWerG Reset Git ot GIBEe Bowe Np, Pawer-cown ame Two supply-voltage monitor levels are available. The ADM705/ 
brownout conditions. The RESET output remains opera- 
onal with View aa low a6 1 ADM707 generate a reset when the supply voltage falls below 
“ 4.65 V, while the ADM706/ADM708 require that the supply 
2. Independent watchdog timeout, WDO, that goes low if the falls below 4.40 V before a reset is issued. 
watchdog input has not been toggled within 1.6 seconds. 
All parts are available in 8-pin DIP and SOIC packages. The 
3. Al.25V threshold detector for power-fail warning, low bat- ADM707 and ADM7038 are also available in space-saving 
tery detection or to monitor a power supply other than 5 V. microSOIC packages. 
4. An active low debounced manual reset input (MR). | 


The ADM707/ADM708 differ in that: 
1. A watchdog timer function is not available. 


2. An active high reset output in addition to the active low 
output is available. | 
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ANALOG 
DEVICES 


+3 V Voltage MONITORING 
uP Supervisory Circuits 


FEATURES 

Precision Supply-Voltage Monitor 
+2.63 V (ADM706P/R, ADM708R) 
+2.93 V (ADM706S, ADM708S) 
+3.08 V (ADM706T, ADM708T) 

100 »wA Quiescent Current 

200 ms Reset Pulse Width 

Debounced Manual Reset Input (MR) 

Independent Watchdog Timer—1.6 sec Timeout 

(ADM706x) 

Reset Output 
Active High (ADM706P) 
Active Low (ADM706R/S/T) 

Both Active High and Active Low (ADM708R/S/T) 
Voltage Monitor for Power-Fail or Low Battery Warning 
Guaranteed RESET Valid with Vcc = 1 V 
Superior Upgrade for MAX706P/R/S/T, MAX708R/S/T 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Critical »P Monitoring 
Automotive Systems 
Battery Operated Systems 
Portable Instruments 


GENERAL DESCRIPTION 

The ADM706P/R/S/T and the ADM708R/S/T microprocessor 
supervisory circuits are suitable for monitoring either 3 V or 3.3 V 
power supplies. 


The ADM706P/R/S/T provide the following functions 


1. Power-supply monitoring circuitry which generates a Reset 
output during power-up, power-down and brownout condi- 
tions. The reset output remains operational with Vcc as low 
as 1 V. 


2. Independent watchdog monitoring circuitry which is acti- 
vated if the watchdog input has not been toggled within 1.6 
seconds. 


3. A 1.25 V threshold detector for power fail warning, low 
battery detection, or to monitor an additional power supply . 


4. An active low debounced manual reset input (MR). 


The ADM706R, ADM706S, ADM706T are identical except for 
the reset threshold monitor levels which are 2.63 V, 2.93 V, and 
3.08 V respectively. The ADM706P 1s identical to the ADM706R 
in that the reset threshold is 2.63 V. It differs only in that it has 
an active high reset output. 
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ADM706P/R/S/T, ADM708R/S/T 


FUNCTIONAL BLOCK DIAGRAMS 


WATCHDOG 
TRANSITION 
DETECTOR 


WATCHDOG 


INPUT (WDI) a WATCHDOG 


OUTPUT (WDO) 


RESET & 
WATCHDOG 
TIMEBASE 


POWER-FAIL A 
INPUT (PFI) POWER-FAIL 


OUTPUT (PFO) 


ADM708 


Ea 


*VOLTAGE REFERENCE = 3.63V (R), 2.93V (S), 3.08V (T) 


POWER-FAIL 
INPUT (PFI) 


POWER-FAIL 
OUTPUT (PFO) 


The ADM708R/S/T provide the same functionality as the 
ADM706R/S/T and only differ in that: 


1. A watchdog timer function is not available. 


2. An active high reset output (RESET) in addition to the 
active low (RESET) output is available. 


All parts are available in 8-pin DIP and narrow SOIC packages. 
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ANALOG 
DEVICES 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES 

Superior Upgrade for MAX1232 and Dallas DS1232 

Low Power Consumption (500 »A max) 

Adjustable Precision Voltage Monitor with +4.5 V and 
+4.75 V Options 

Adjustable STROBE Monitor with 150 ms, 600 ms or 

1.2 sec Options 
No External Components 


APPLICATIONS 

Microprocessor Systems 

Portable Equipment 

Computers 

Controllers 

Intelligent Instruments 

Automotive Systems 

Protection Against Damage Caused by pP Failure 


GENERAL DESCRIPTION 

The ADM1232 is a superior, pin-compatible upgrade for the 
MAX1232 and the DS1232LP and DS1232. The Analog 
Devices ADM1232 is a microprocessor monitoring circuit that 
can monitor: 


1. Microprocessor Supply Voltage. 
2. Whether a Microprocessor has locked-up. 
3. An External Interrupt. 


The ADM1232 is available in four different packages: 


1. The ADM1232ARM in an 8-lead microSOIC (RM-8). 
2. The ADM1232AN in an 8-lead PDIP (N-8). 

3. The ADM1232ARW in a 16-lead wide SOIC (R-16). 
4. The ADM1232ARN is an 8-lead narrow SOIC (R-8). 
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WATCHDOG 
TIMEBASE 
SELECT 


ADM1232 


STROBE 


RESET 


GND TD TOLERANCE 
* 


Microprocessor 
Supervisory Circuit 


WATCHDOG 
TIMER 


MICROPROCESSOR 


Figure 1. Typical Supply Monitoring Application 
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ANALOG 
DEVICES 


Power Supply Monitor 
with Reset 


ADM708 


FEATURES 

Precision Supply Voltage Monitor 

+5 V, +3.3 V, +3 V Power Supply Monitor 
35 wA Quiescent Current 

140 ms (min) Power-On Reset Pulse 

Low Cost 

8-Pin DIP/SO Packages 

Upgrade for MAX709 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Critical ~.P Monitoring 
Automotive Systems 

Critical ~.P Power Monitoring 


GENERAL DESCRIPTION 

The ADM709 contains a power supply monitor which generates 
a system reset during power-up, power-down and brownout 
conditions. When Ve¢c falls below the reset threshold, RESET 
goes low and holds the uP in reset. On power-up the RESET 
output is held low for 140 ms after Vcc rises above the thresh- 
old. The RESET output remains operational with Vcc as low 

as 1 V. 


Three supply-voltage threshold levels are available suitable for 
+5 V, +3.3 V and for +3 V supply monitoring. The actual reset 
voltage threshold is given below. 


The ADM709 is available in 8-pin DIP and SOIC packages. 


Table I. Reset Threshold 


Voltage (V) 
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FUNCTIONAL BLOCK DIAGRAM 


ADM709 


RESET 
GENERATOR 


Vec 


pP 
SYSTEM 


Typical Operating Circuit 


ORDERING GUIDE 


Reset Temperature 
Threshold Range 


Package 
Option* 


ADM709LAN —40°C to +85°C 
ADM709LAR —40°C to +85°C | SO-8 
ADM709MAN —40°C to +85°C | N-8 
ADM709MAR —40°C to +85°C | SO-8 
ADM709TAN —40°C to +85°C | N-8 
ADM709TAR —40°C to +85°C | SO-8 
ADM709SAN —40°C to +85°C | N-8 
ADM709SAR —40°C to +85°C | SO-8 
ADM709RAN —40°C to +85°C | N-8 


ADM709RAR —40°C to +85°C 


*N = Plastic DIP; SO = SOIC. 
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ANALOG 
DEVICES 


Microprocessor 


Supervisory Circuit in 3-Pin SOT-23 


ADM809/ADM810 


FEATURES 
Superior Upgrade for MAX809/MAX810 
Specified Over Temperature 
Low Power Consumption (17 pA) 
Precision Voltage Monitor: +3 V, +3.3 V, +5 V Options 
Reset Assertion Down to 1 V Vcc 
140 ms min Power-On Reset 
Logic Low RESET Output (ADM809) 
Logic High RESET Output (ADM810) 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 


GENERAL DESCRIPTION 
The ADM809/ADM810 supervisory circuits monitor the power 
supply voltage in microprocessor systems. They provide a reset 


output during power-up, power-down and brownout conditions. 


On power-up, an internal timer holds reset asserted for 240 ms. 
This holds the microprocessor in a reset state until conditions 
have stabilized. The RESET output remains operational with 
Vcc as low as 1 V. The ADM809 provides an active low reset 
signal (RESET) while the ADM810 provides an active high 
signal (RESET) output. 


Six reset threshold voltage options are available suitable for 
monitoring a variety of supply voltages. Refer to Table I. 


The reset comparator features built-in glitch immunity, making 
it immune to fast transients on Vcc. 


The ADM809/ADM810 consumes only 17 WA, making it suit- 
able for low power portable equipment. It is packaged in a 3-pin 
SOT-23 package. 
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FUNCTIONAL BLOCK DIAGRAM 
ADM809/ADM810 


RESET 
GENERATOR 
240ms 


Voc Voc 


ADM809 


pP 
SYSTEM 


Figure 1. Typical Operating Circuit 
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ANALOG 


Microprocessors 


DEVICES Supervisory Circuit in 4-Pin SOT-143 


ADM811/ADM812 


FEATURES 
Superior Upgrade for MAX811/MAX812 
Specified Over Temperature 
Low Power Consumption (6 pA typ) 
Precision Voltage Monitor: +3 V, +3.3 V, +5 V Options 
Reset Assertion Down to 1 V V¢c 
140 ms Min Power-On Reset 
Logic Low RESET Output (ADM811) 
Logic High RESET Output (ADM812) 
Built-In Manual Reset 


APPLICATIONS 
Microprocessor Systems 
Controllers 

Intelligent Instruments 
Automotive Systems 
Safety Systems 

Portable Instruments 


GENERAL DESCRIPTION | 
The ADM811/ADM812 are reliable voltage monitoring devices 
are suitable for use in most voltage monitoring applications. 


The ADM811/ADM812 are designed to monitor five different 
voltages, each allowing for a 5% or 10% degradation of standard 
PSU voltages. These voltages have been carefully selected for 
the effective monitoring of +3 V, +3.3 V and +5 V supply volt- 
age levels. 


Included in this circuit is a debounced Manual Reset input. © 
Reset will be activated with an ordinary mechanical switch (or 
an input from another digital device) or a degradation of the 
supply voltage. The Manual Reset function is very useful espe- 
cially if the circuit in which the ADM811/ADM812 is operating 
enters into a state that can only be detected by the user. Allow- 
ing the user to manually reset a system can reduce the damage 
or danger that could be otherwise be caused by an out-of-con- 
trol or locked up system. 
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FUNCTIONAL BLOCK DIAGRAM 


ADM811/ADM812 


ADM811 


MANUAL 
RESET RESET 


Figure 1. Typical Operating Circuit 


10-21 


10-22 


ANALOG Microprocessors 
DEVICES Supervisory Circuit in 4-Pin SOT-143 


FEATURES FUNCTIONAL BLOCK DIAGRAM 

Superior Upgrade for MAX6315 

Specified Over Temperature 

Low Power Consumption (5 pA typ) 

Precision Voltage Monitor of Voltages from 2.5 V to 5 V 
at 100 mV Increments 

Reset Assertion Down to Vcc > 1 V 

Built-In Manual Reset 

Pin Compatable with the ADM811 


APPLICATIONS 
Microprocessor Systems 
Controllers 

Intelligent Instruments 
Automotive Systems 
Safety Systems 

Portable Instruments 


GENERAL DESCRIPTION , = on 
The ADM6315 is a reliable voltage monitoring devic =|. POWER 
for use in most voltage monitoring applicati | S 


The ADM6315 is designed t 
dation of power supply volta 
by the ADM6315 are all voltages 
25Vto5 V. 


Included in this circuit is a debounced M; 
Reset will be activated using an ordinary 
pulling MR low), a low input from another | 
degradation of the supply voltage. —The Manual Reset functi 
is very useful especially if the circuit in which the ADM6315 1s__ 
operating in, enters into a state that can only be detected by the 
user. Allowing the user to manually reset a system can reduce 
the damage or danger that could be otherwise be caused by an 
out-of-control or locked up system. 


e.1. Typical Operating Circuit 


REV. 0 


10-23 


10-24 


u.PROCESSOR SUPERVISORY 
CIRCUITS & RESET GENERATORS 
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y.P SUPERVISORY CIRCUITS 


& RESET GENERATORS 
HARDWARE 
MONITORS 
COMPARATOR-BASED A/D-BASED SYSTEM 
POWER SUPPLY 10-Bits 


; C7 ADM9240 
Six Voltage Measurement Inputs 
C7 ADM9261 Five Digital Inputs for VID Bits 
+4 V, +3 V, +2.8 V Two Fan Speed Monitoring Inputs 
Iq = 20 pA, Voc = +2.5 V to +6 V Plus Other Features 


C7 ADM9264 
+12 V, +5 V, +3.3 V, +2.8 V 
lo = 25 pA, Vcc = +2.5 V to +6 V 


Cj ADM9268 
+12 V, +5 V, +3.3 V, +2.8 V, 4+1.5 V 
and CPU Core with I2C Interface 


= [3 = New Product since 1997 Short Form Designers' Guide. 


mah, 
=" 


GO 


v-LL 


pLPROCESSOR SuPERvisoRY Circuits & RESET GENERATORS 


Hardware Monitors 


Reset Threshold V¢c lec 
Min Max Min . Max Rin 

Model Volts Volts pA kQ 

Comparator-Based Power Supply 

Triple 

ADM9261 3.8 4.0 +2.5 20 3000 
23 3.0 1650 
2.66 2.8 | 1650 

Quad 

ADM9264 12.7 13.2. +2.7 75 200 
Ouse is a 85 
S00 3.66 52 
2.94 3.05 45 

Hex 

ADM9268 Zt | +2.5 100 240 
B00 5.00 100 
SB) 3.66 66 
2.675 2.775 (2.5/3.3 Pin Selectable) 50 
1.6 1.66 30 
CPU Core + 5% TBD 


A/D-Based System — 10 Bits 


Temp 
Vec lec lec Sensor 
Min Max S/Down A/D Accuracy 
Model Volts mA pA # Bits % 


ADM9240 ~——-+2..85 Z 10 10 2 


Hysteresis 


3% 
3% 
3% 


320 mV 
130 mV 
90 mV 
80 mV 


2% 
2% 
2% 
2% 
2% 
TBD 


Prop 

Delay # 

us Pins 
20 8 

10 16 
20 16 

# 

Analog # 


Inputs Pins 


6 24 


Lowest 

Grade 

Price 

100s Comments 

TBD Triple 

$1.00 Quad Low Cost 
TBD Hex, I?C Interface 
Lowest 

Grade 

Price 

100s Comments 
TBD PCI/O 


Fax- 
code 


2207 


2158 


2483 


Fax- 
code 


2442 


ANALOG 
DEVICES 


FEATURES 

Six Direct Voltage Measurement Inputs (Including Two 
Processor Core Voltages) with On-Chip Attenuators 

On-Chip Temperature Sensor 

Five Digital Inputs for VID Bits 

LDCM Support 

Two Fan Speed Monitoring Inputs 

I2C® Compatible System Management Bus (SMBus) 

Chassis Intrusion Detect 

Interrupt Output 

Programmable RESET I/O Pin 

Shutdown Mode to Minimize Power Consumption 

Limit Comparison of all Monitored Values 


APPLICATIONS 

Network Servers and Personal Computers 
Microprocessor-Based Office Equipment 
Test Equipment and Measuring Instruments 


VIDO — 3 AND 
FAN DIVISOR 
REGISTERS 


ond DEVICE ID 
REGISTER 


FAN SPEED 
COUNTER 


+3.3Vin INPUT 
. ATTENUATORS 
+5Vin AND 
ANALOG 


MULTIPLEXER 


BANDGAP 
TEMPERATURE 
SENSOR 


I°C is a registered trademark of Philips Corporation. 
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FUNCTIONAL 


SERIAL BUS 
ADDRESS 
REGISTER 


ADDRESS 
POINTER 
REGISTER 


TEMPERATURE 
CONFIGURATION 
REGISTER 


10-BIT ADC 


ADM9240 


Low Cost Microprocessor 
System Hardware Monitor 


PRODUCT DESCRIPTION 


The ADM9240 is a complete system hardware monitor for 
microprocessor-based systems, providing measurement and 
limit comparison of up to four power supplies and two proces- 
sor core voltages, plus temperature, two fan speeds and chassis 
intrusion. Measured values can be read out via an I?C-compat- 
ible serial System Management Bus, and values for limit com- 
parisons can be programmed in over the same serial bus. The 
high speed successive approximation ADC allows frequent 
sampling of all analog channels to ensure a fast interrupt 
response to any out-of-limit measurement. 


The ADM9240’s 2.85 V to 5.75 V supply voltage range, low 
supply current and IC compatible interface, make it ideal for a 
wide range of applications. These include hardware monitoring 
and protection applications in | 

test equipment and 


| personal computers, electronic 


C) NTEST_OUT/AO 


SERIAL BUS 
INTERFACE C) SDA 


~ | VALUE AND LIMIT 
REGISTERS 
LIMIT 
COMPARATORS 


INTERRUPT 
STATUS ia 
| REGISTERS ~ 
INT MASK 
REGISTERS 
—_— 
CONFIGURATION 
REGISTER [L— 
ANALOG | 
OUTPUT REGISTER C) 
AND 8-BIT DAC ke 


CHASSIS 
INTRUSION 
CLEAR REGISTER 
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ANALOG 
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Triple-Power Supply Monitor 


ADM9261 


FEATURES 

Simultaneous Monitoring of 9 V and Two 3.3 V Supplies 
Low Power: 10 pA Typical 

Internal Comparator Hysteresis 

Power Supply Glitch Immunity 

Vec from 2.5 V to 3.6 V 

Guaranteed from -10°C to +60°C 

No External Components 

8-Lead microSOIC Package 


APPLICATIONS 
Pagers 
Portable Instruments 


GENERAL DESCRIPTION 

The ADM9261 is a multisupply monitor IC that simultaneously 
monitors the three power supply voltages of a pager system and 
outputs error signals if any of the supply voltages fall below an 
acceptable minimum value. Analog Devices’ experience in the 
design of power supply supervisory circuits is used to provide an 
optimum solution for the overall circuit in terms of cost, perfor- 
mance and power consumption. Key features of the design 
include the incorporation of hysteresis and glitch immunity into 
the comparators, which minimizes the possibility of spurious 
triggering by noise spikes on the supplies being monitored. 
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FUNCTIONAL BLOCK DIAGRAM 


> 
am 
22 
O> 
0 
XO 


Power supply voltages outside Vcc can be monitored without 
the need for input attenuators or other components, and the 
current drain (including input currents of the monitoring cir- 
cuits) 1s typically only 10 uA, which imposes very little addi- 
tional burden on the pager’s battery. 


The ADM9261 is manufactured on one of Analog Devices’ 
proprietary BiCMOS processes, which also includes high perfor- 
mance thin-film resistors to achieve the accuracy required for 
the precision voltage reference and comparator trip points. 


The ADM9261 is packaged in a space-saving microSOIC package. 
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ANALOG 
DEVICES 


Quad Power Supply Monitor 
for Desktop PCs 


ADM9264 


FEATURES 

Monitoring of 12 V, 5 V, 3.3 V and 2.8 V Supplies in 
Parallel 

Auxiliary Sensor Inputs 

Low Power: 25 pA Typical 

Internal Comparator Hysteresis 

Power Supply Glitch Immunity 

Vec from 2.5 Vto6V 

Guaranteed from -40°C to +85°C 

No External Components 

16-Pin Narrow SOIC Package (150 Mil Wide) 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Network Systems 


GENERAL DESCRIPTION 

The ADM9264 is a Quad Supply Monitor IC which simulta- 
neously monitors four separate power supply voltages and 
outputs error signals if any of the supply voltages go out of 
limits. It is designed for PC supply monitoring but can be 
used on any system where multiple power supplies require 
monitoring. The error output signals are available individually 
and also gated into a common output - PWROK. Auxiliary 
inputs ERRX, ERRY are provided which are also gated into the 
main PWROK signal. These inputs allow signals from other 
monitoring circuits (for example temperature sensor, alarm, etc.) 
to be linked into the ADM9264. 


Each power supply monitor circuit uses a proprietary window 
comparator design whereby a three resistor network is used in 
conjunction with two comparators and a single precision voltage 
reference to check if the supply is within its required operating 
tolerance. An added feature of this design is that the power 
supply voltages being monitored can be higher than the power 
supply voltage to the monitoring IC itself. 
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FUNCTIONAL BLOCK DIAGRAM 


NC = NO CONNECT 


Analog Devices’ experience in the design of power supply super- 
visory Circuits is used to provide an optimum solution for the 
overall circuit in terms of cost, performance and power con- 
sumption. Key features of the design include the incorporation 
of hysteresis and glitch immunity into the comparators, which 
minimizes the possibility of spurious triggering by noise spikes 
on the supplies being monitored. 

The part is manufactured on one of Analog Devices’ proprietary 
BiCMOS processes, which also includes high performance thin 


film resistors to achieve the accuracy required for the precision 
voltage reference and power supply high and low trip points. 
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ANALOG 
DEVICES 


Hardware Monitor 
for Desktop PCs 


ADM9268 


FUNCTIONAL BLOCK DIAGRAM 


FEATURES , 

Monitoring of All Desktop PC Supplies in Parallel 
Internal Comparator Hysteresis 

Power Supply Glitch Immunity 

Supports Klamath CPU Core Supply Voltage Options 
Two-Wire 17C Compatible Serial Interface 

Vec from 2.5 Vto6V 

Guaranteed Operation from -40°C to +85°C 

No External Components 

16-Pin Narrow (150 mil) SOIC Package 


APPLICATIONS 
Microprocessor Systems 
Computers 

Controllers 

Intelligent Instruments 
Automotive Systems 


GENERAL DESCRIPTION 
The ADM9268 Hardware Monitor IC is a self-contained 


active low event input pins, TM 
come from temperature sensor ¢i 


comparator design* whereby a three resistor 


conjunction with two comparators and a Han precision voltage 


reference to check if the supply is within its required operatin 
tolerance. An added feature of this design is that the power 
supply voltages being monitored can be higher than the power 
supply voltage to the ADM9268 IC itself. 


The SU6 input is normally used to monitor the CPU Core 
Voltage. The ADM9268 supports a range of CPU Core Volt- 
age options from 1.3 V to 3.5 V which can be set up by a 5- 
bit VID code through the serial interface. This makes the 
ADM9268 compatible with all the CPUs currently available 
in the marketplace. 


*Patent Pending 
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ADM9268 


WINDOW 


COMPARATOR 
SU1 (2) > 
MPARAT 
su2 (3) COMPARATOR 


ap INT 
WINDOW 
auth COMPARATOR | two.wine otee 
a SERIAL 
INTERFACE 
WINDOW AND 
< COMPARATOR | INTERRUPT 
LOGIC (12) TEM2 
(11) DIS 
@ . (0) TMP1 
(9) NC 


ry circuits is used to provide an optimum solution for the 
erall circuit in terms of cost, performance and power con- 


~ sumption. Key features of the design include the incorporation 


of hysteresis and glitch immunity into the comparators, which 
minimizes the possibility of spurious triggering by noise spikes 
on the supplies being monitored. 

The part is manufactured on one of Analog Devices’ proprietary 
BiCMOS processes which also includes high performance thin- 
film resistors to achieve the accuracy required for the precision 
voltage reference and power supply high and low trip points. 
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Power Supply and Watchdog Timer 


Monitoring Circuit 


ADM9690 


FEATURES 

Precision Voltage Monitor (4.40 V) 

Watchdog Timeout Monitor 

Selectable Watchdog Timeout—0.75 ms, 1.5 ms, 
12.5 ms, 25 ms 

Two RESET Outputs 


APPLICATIONS 
Microprocessor Systems 
Computers 

Printers 

Controllers 

Intelligent Instruments 


GENERAL DESCRIPTION 

The ADM9690 contains a voltage monitoring comparator and a 
watchdog timer monitor. It is designed to monitor the 5 V 
power supply to a microprocessor and the microprocessor opera- 
tion via a watchdog function. 


The voltage monitoring comparator monitors the voltage on 
Voon: If it drops outside tolerance, as will happen during a 
power-fail, two reset signals are generated. Both reset signals go 
active (low) simultaneously. They will remain active while 
Vmon 1s below the threshold, and for 50 ms (RESET(1)) or 
60 ms (RESET(2)) after Vion climbs above the reset thresh- 
old. RESET(1) is intended to provide a power-on reset signal 
for the uP while RESET (2) is used to hold additional circuitry 
in a reset state until the uP has regained control following a 
power-up. 
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FUNCTIONAL BLOCK DIAGRAM 


Vec 
e 


VMON ADM9690 
BESET! oO RESET(I 
OSC SEL20 TIMEBASE be 


RESET(2) O—) RESET(2) 
TIMER 
WATCHDOG 
O— TRANSITION 


WATCHDOG 
INPUT (WDI) 


DETECTOR 


The watchdog timer monitoring circuit is designed to monitor 
the activity on the WDI input. This input is normally connected 
to an output line on the uP. Its function is to check that the 
microprocessor has not stalled in an infinite loop. If there is a 
period of inactivity for the watchdog timeout period, both reset 
outputs are activated. As above, RESET(1) remains low for 
50 ms while RESET(2) remains low for an additional 10 ms. 
The watchdog timer is restarted when RESET(1) goes inactive. 
The actual watchdog timeout period is adjustable using two 
select inputs SEL] and SEL2. 


The ADM9690 is available in an 8-lead SOIC package. It is 
specified over the industrial temperature range. 
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VIN = +4.5V TO +6.0V VOUT = —3.0V 
Vout 


Cp, 
~ ADP3603/4/5 


Cp_ 
SHUTDOWN VsENSE 
GND 


TYPE K 
THERMOCOUPLE 


0°C < T < 250°C O +3.3V TO +5.5V 


0.1 uF 


ai R4* 
4.99k©O 


VouT 
+0.1V TO +2.6' 
#* 


CHROMEL ' 10mv/°C 


R6 
100kQ 


] 

| 

COLD , 
_' JUNCTION !Cu 

] 
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